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Beckman/Spinco Model CP Continuous 
Flow Electrophoresis instrument 
with accessory fraction collector allows 
unattended runs of 72 hours. 

As long as your biochemical or organic mixture is 
water-soluble and the fraction you want is ionized 
— chances are our Model CP Continuous Electro- 

phoresis can separate it — and in quantity. 

In the field for three years, the CP has solved a 
wide array of fractionating and purifying problems. 
In biochemistry the Spinco Model CP separates 
amino acids, peptides, hormones, sterols, bacteria, 
viruses, serum proteins and lipoproteins...is used in 

TO: Spinco Division, Beckman Instruments, Inc. 
Stanford Industrial Park, Palo Alto 5, Calif. 

C) Please send me applications bulletin 6055 giving typical 
operating conditions and literature references. 

C) Please send descriptive literature and prices on the CP. 
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processing antibiotics and concentrating vaccines. 
In organic chemistry the CP can isolate the end 

product in many types of reactions, in quantities 

up to a gram of pure material a day. Often the vari- 

ous side products can be separated as well. 
If you face the problem of preparing pure frac- 

tions in volume, investigate the CP Continuous 

Electrophoresis now. Fill in the coupon and you will 
receive literature by return mail. 
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For the finest quality biochemicals at economical prices, 
call N.B.Co. today and you will receive them anywhere in 
the U.S. tomorrow. 

NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 MILES AVENUE CLEVELAND 28, OHIO 

j Send for our free October, 1960 Catalog containing 
“= ~more than 2600 items. Fill out coupon and mail today 
aBG for your copy. sc 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.. NW. Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing office. Annual subscriptions: foreign postage, $1.50; Canadian postage, 75¢. 



*American Journal of Clinical Pathology 
Vol. 33. No.2. February 1960, pp 144-151 
“Application of Refrigerated Microtome in 
Surgical Pathology” by Bernard Klionsky, 
M.D. and Othello D. Smith, M.D. 

The Journal of Histochemistry and 
Cytochemistry Vol. 8, No. 5. September, 
1960, pp 310 “A Frozen Section Freeze 
Substitutions Technique and an Im- 
proved Cryostat’ by Jeffrey P. Chang 
and Samuel H. Hori. 

revolutionizes 

frozen sectioning! 

A demonstration will convince you that this pathologist- 
directed* development of international Equipment Co. combines 
speed, accuracy and economy as never before resulting in fin- 
ished slides which offer exceptional cytological detail. It brings 
rewarding advantages to pathology laboratories of all sizes. 

1. By reducing fresh-tissue-to-finished-slide cycles to 3 min- 
utes or less, it speeds diagnostic service. 

2. By producing large or small, thin, unwrinkled sections of 
single or multiple pieces of fresh frozen tissue, it provides undis- 
torted cytological detail for research or regular pathological work. 

BUILDING NO. 3B, 1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
1516 

fresh tissue 

to finished slide 

MN 

3 minutes 

COMPLETE FROZEN SECTIONING PACKAGE includes: 
Model CT Microtome Cryostat; rust-proof International 
Minot Rotary Microtome; Quick Freeze Attachment 
for freezing fresh tissue directly to Minot chuck; 
Anti-Roll Attachment for keeping sections flat; Suction 
Pickup for transferring sections. 

3. By employing supermarket-proved “‘open-top cold box” 
principles, it maintains safe temperature between —10°C and 
—20°C even with the cover open. 

4. By meeting budgetary limitations of small laboratories with 
a price based on mass-precision productive skills and experi- 
ence, it makes frozen sectioning practical even for small-volume 
pathologic diagnosis. 

Your nearby authorized International Dealer will gladly arrange 
for a convenient demonstration. Write for descriptive brochure. 

INTERNATIONAL (€C)eourpment co. 
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tremely thin metal surface-replica (about x 16,500). [Miami Valley Laboratories, 
Proctor and Gamble Company] 
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AN INTRODUCTION TO THE THEORY . 

OF EXPERIMENTAL DESIGN 

by D. J. Finney. A book for the mathematician, statistician, and 
mathematically orientated scientist. In emphasizing that the suc- 
cess of an experiment depends primarily on the choice of design, 
this manual offers a comprehensive survey of the principles, prob- 
lems, and both classical and newly discovered techniques of experi- 
mental design. 232 pages, index. 1960. $7.00 

EXPERIMENTAL DESIGN AND 

ITS STATISTICAL BASIS 

by D. J. Finney. For biologists or other experimental scientists with 
little mathematical training. 169 pages, tables and figures. 1955. 
2nd printing now ready. $4.50 

THE STRUCTURAL BASIS OF BEHAVIOR 

by J. A. Deutsch. This original study proposes a theory of behavior } 
to explain some of the experimental evidence amassed by psycholo- 
gists in the fields of motivation, learning, reasoning, and perception. 
176 pages, index. 1960. $3.50 

A MANUAL FOR 

EXPERIMENTAL EMBRYOLOGY Revised Edition 

by Viktor Hamburger. A combined introductory text and laboratory 
manual for experimental embryology, revised to introduce a number 
of new techniques and to include new experiments and illustrations. 
224 pages. 1960. $4.00 

MODERN FACTOR ANALYSIS 

by Harry H. Harman. Designed to serve the interests of graduate 
students and researchers in psychology, statistics, and related dis- 
ciplines, this study presents an accurate, up-to-date account of 
factor analysis from its basic foundations through the latest and 
most advanced methods, including the use of high-speed electronic 
computers. 480 pages, index. 1960. $10.00 

LOUIS AGASSIZ A Life in Science 

by Edward Lurie. A full-scale biography of the great 19th-century 
naturalist who sought to educate all classes of Americans in both 
the practical and the spiritual advantages of the study of nature. 
The story of Agasszi’s life is also the story of that explosive period 
when Darwinism first made its impact on American science. 408 
pages, illus., index. 1960. $7.50 

LEWIS HENRY MORGAN 4erican Scholar 

by Carl Resek. Lewis Henry Morgan’s youthful interest in the 
Iroquois Indians developed into a lifelong passion that brought him 
international fame. Here is a long-needed biography of a man whose 
life and thought are not only synonymous with the beginnings of 
American anthropology but a valuable index to the intellectual 
climate of his day. 184 pages, illus. 1960. $4.50 

Through your bookseller 
UNIVERSITY OF Z 7 PRESS 5750 Enis Avenue, Chicago 37, Itinois 
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GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS 

“AMAZING SCIENCE BUYS 

for FUN, STUDY or PROFIT 

American Made — Terrific Buy! See the Stars, Moon, Planets Close Up! 
Over 50% Saving — ASSEMBLED 3’ ASTRONOMICAL REFLECTING TELESCOPE 

STEREO MICROSCOPE : AND 60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 4 : 1 
Years in development. Precision Amer- : READY TO USE! 
ican made. Used for checking, in- 
specting, small assembly work. Up 
to 3” working distance. Clear, sharp 
erect image. Wide, 3 dimensional 
field. 2 sets of objectives on rotating 
turret. 23X and 40X. 10 Days Free 

You'll see the Rings of Saturn, the fascinating planet Mars, huge 
eraters on the Moon, Star Clusters, Moons of Jupiter in detail. 
Galaxies! Equatorial mount with lock on both axes. Aluminized and 
over-coated 3” diameter high-speed f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and a mounted Barlow Lens. giving 
you 60 to 180 power An Optical Finder Telescope, always so 
essential, is also included. Sturdy, hardwood. portable tripod 
REE with ay ap STAR CHART plus 272 page 

Stock No. 85.0 $99.50 i roleeceee” coer EAVENS” plus “HOW TO USE YOUR 
f.0.b. Barrin netea (ie : , 

. Photographers! This is an actual neererses Stock No. 85,050-W __.............-..............$29.95 Postpaid 
. f the moon taken through our Astronomica Low Power Supplementary Lens Attachment for above Tele yet d rhe om Stereo—provi 5X rw large slescope by a 17-year student. 4% Reflecting rolscsepe—e to 255 Power, - metal pedestal mount. i an a down to 6X with clear, extra large St a No. 85.105- pines si: $79.50 F.0.B. Barrington, NJ. 

Stock No. 30,276-W 

War Surplus American-Made 7x50 Binoculars NEW! SCIENCE FAIR PROJECT KITS 
Carefully planned to give any boy or 
girl the fun and excitement of dis- 
covering science facts. Can lead to 
awards or scholarships! 

50-150-300 POWER MICROSCOPE 
iS Se ee ee een fg Amazing Value—3 Achromatic Objective Big savings! Brand new! Crystal a | 

; Lenses on Revolving Turret! Imported! clear viewing—7 power. Every opti- 
i The color-corrected, cemented achromatic § cal element is coated. An excellent 
i lenses in the objectives give you far night glass—the size recommended 

cr.) 

superior results to the single lenses found §f for satellite viewing. Individual eye For Junior High School and beyond: in the microscopes selling in this range. focus. Exit pupil 7mm. Approx. field M E LE AND CRYSTA 
; Results are worth the difference! Fine a 1,000 yds. is 376 ft. Carrying MODELS KIT—Rods and balls to 
; rack and pinion focusing. ease included, -American 7 x 50's make atomic models, plus directions. “ ‘a 
Stock No. 70,008-W $14.95 Pstpd normally cost $195. Our war surplus Stock No. 30,413-W__$2.50 Postpaid | —1- + # 1 a a . *¢ price saves you real money. NUMBER SYSTEMS ABA C5 
MOUNTED 500 POWER OBJECTIVE . FEMS ABACUS— Steck We. (8S0sW -..uw 5. cc.5.-- Only $55.00 Postpd. Makes a dramatic exhibit demon- 

above saeeenape. hanes tone for (Tax included) J Stating number systems other than the decimal system. enses 0 fine viewing. 3 mm. focal length. Stock No. 70,334-W $4.25 Postpaid 
Stock No. 30,197-W -..-._--. $5.00 Pstpd. i etleeneeenrreerneieesaailialitee | SOIL TESTING K!T—Basis for many fascinating ex- periments regarding growth of plants, etc 

Stock No. 60,118-W _ --$2.00 Postpaid Terrific Buy! American Made! TOPOLOGY—AII the ingredients for : t on 4-cole OFFSPRING OF SCIENCE . . . REALLY OPAQUE PROJECTOR twin in a« 
BEAUTIFUL! CIRCULAR DIFFRACTION- Projects illustrations up to 3° x 3% Stock No. 70,353-W _.....___.--.-.--.--- $6.00 Postpaid 

GRATING JEWELRY and enlarges them. No film or nega CRYSTAL GROWING KIT—Grow breathtaking display 
tives ne d. Projects charts, dia- of large crystals with this set. 

Shimmering rainbows of gemlike color § $'@™s, pictures, photos, lettering in —- full color or black-and-white. Op- in jewelry cf exquisite beauty—made 4 
ce Geeek. Be. 70,006 W. -. niece $9.50 Postpaid 

erates on 115 volt, A.C. current. 6-ft. extension cord and For Ages 8 thru Jr. High School: 
MAGNETISM ee on magnetism demonstrations with CIRCULAR DIFFRACTION- plug red a eee Ope aan = ~~. : att bulb, not included developed by UNESCC 

z . a ‘ : Size x ” wide eight 1 Ib., 2 oz. Plastic horangeiet Bi scsabge “A Just ars : case with eat in handle. Stock No. 70,325- Ww ---+2--------2----- $3.75 Postpaid 
prism breaks up light into its fu P COLORS THROUGH POLARIZATION—Show the beau- 
range of individual colors, so does Stock No. 70,199-W -....--.---.-....-.-- $7.95 Postpaid tiful color effects produced by passing polarized light 
the diffraction grating. Promises tu 
become a rage in current fashion. 

through ig ye objects. 
ES a ee $2.00 Postpaid 
OPTICAL ILLUSION KIT—Diagrams, lenses, mirrors, 

Stock No. 30,349-W Earrings _........____ $2.75 Pstpd. ANALOG COMPUT KIT etc., for producing many amazing optical illusions. 
Stock No. 30,350-W Cuff Links — -$2.75 Pstpd. — Stock No. 70,352-W _.._.-...._..-.-___--$3.00 Postpaid 
Stock No. 30,372-W Pendant --- -$2.75 Pstpd. Ideal introduction to the increas- MATH TREASURE CHESTS 

ingly important electronic com- wi iba selected collections of mathematical tools, games, 
puter field. For bright students, and other items! Exciting fun! Improves your 

Stock No. 30,390-W Tie-Clasp -...-.-.... $2.75 Pstpd. 
7 =“ || or anyone interested in this new pin unders tanding . . . your grades in school! 

— science. Demonstrates basic analeg 
15%" VISIBLE WOMAN KIT computing principles—can be used for multiplication, Stock No. 70,327-W (for ages 5 to 8) --_-- $10.00 Pstpd. 4 2 . - aeationn ot Stock No. 70,328-W (for ages 8 to 12) $10.00 Pstpd. fr ed livi powers, roots, log operations, trig problems, Astonishing counterpart of the famous VIS- formulae, electricity and magnetism problems. 

ily assembled with secrewdriver and pliers. Operates 
on 2 flashlight batteries. Electric meter and 3 potentiom- 

are mounted on die-cut box. Answer is indicated 
dial. Computer is 20” long, 9” wide, 2” deep. 

Stock No. 70,329-W (for ages 12 up) -...-. $10.00 Pstpd. 
IBLE MAN. Authentic, exact-scale, labora- 
tory model of female figure lets you look 
Tight through transparent ‘‘skin’’—examine 
vital organs, glands, nerves, veins, arteries. 2 
All parts removable, replaceable. Articulated Stock No. 70,341-W P id SCIENCE TREASURE CHESTS 
skeleton permits inspection of 206 bones. weap tea or > ol pec re $14.95 Postpai : Pea irl reer 
Separate group of internal parts shows 7- or Boys—Girls—Adults! 
months pregnancy. Ideal for students, doctors, 
nurses, hobbyists. Compares favorably with 

expensive medical ” school models. Complete with base. 
Authoritative 12-page Book, INTRODUCTION TO 
ANATOMY, included. 

Excellent “Science Fair’’ Material! 
Take Telephoto Science Treasure Chest — Extra-powerful 

<5 magnets, polarizing filters, compass, one 
‘ way-mirror film, prism, diffraction grating, 

Stock No. 70,283-W -....-.-.-.---------- $4.98 Postpaid Shots Thru and lots of other items for hundreds of 
Stock No. 70,228-W ...Visible Man Kit...$4.98 Postpaid thrilling experiments, = a Ten-Lens Kit for making 7 x 50 telescopes, microscopes, etc. Full instructions included. 

Steck We. 70,3842-W ...................-.. $5.00 Postpaid 
MONOCULAR 

This is fine quality, American made instrument—war 
surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used 
for general observation both day and night and to take 
fascinating telephcto shots with your camera. Brand new, 
$95 value. Due to Japanese competition we close these out 
at a bargain price. Directions and mounting hints included. 
Stock No. 50,003-W _..................$15.00 Postpaid 

Science Treasure Chest DeLuxe—Everything in Chest 
above plus exciting additional items for more advanced 
experiments including cyrstal-growing kit, electric motor, 
molecular model set, first-surface mirrors, and lots more. 
Stock No. 70,343-W  ..-...-..--........-. $10.00 Postpaid 

WAR SURPLUS ELECTRIC GENERATOR 
Brand new Signal Corps Electric 
Generator for scientific experi- 
ments, electrical uses, demon- 
strations. Generates up to 90 
volts by turning crank. Use in 
high impedance relays. Charge 
ground and bring up night 
crawlers for bait or study. 2 

Alnico Magnets alone worth original price. Wt. 2 Ibs. 
Cost to Govt. $15. 
Stock No. 50,225-W ..................... $4.95 Postpaid 

FREE CATALOG! 
Optics for the Science Class! Optics for the Space Era! 

LIFE SIZE HUMAN SKULL Jf joo orvicay suvs! 
Invaluable educational aid! Fascinating Huge selection of lenses, 
conversation piece! Skull is anatomically prisms, war surplus op- 
correct—made of natural bone color, bone tical instruments, parts 
hard, ihn plastic. Parts snap_ to- and accessories. Tele- 
gether— take part. Spring-action lower scopes. microscopes, 
jaw. acapeabia skull cap for examination binoculars, infrared 
of skull cavity, nasal passages. etc. Ideal sniperscope, ete. Low- 

SCIENTIFIC ENCYCLOPEDIA 
Over 1800 pages! 1400 illustrations—over 2,000,000 
words—100,000 definitions—14,000 separate articles. If , scienre- —you’ | ! for scientists, doctors, dentists, teachers, cost Science and Math 
eau a cumation a Daan Math, " gpgineering. students, artists. Stand and Instruction and Anatomy § Iearning and Teaching 
Chemistry, Physics, ete. 8% Ibs—size 9” x Chart included. aids. 
Stock Ne. 9287-W ...........--....... $28. 75 Postpaid § Stock No. 70,294-W -..-........--.-..-- $4.95 Postpaid Request Catalog W. 

ORDER BY STOCK NUMBER .. . SEND CHECK OR MONEY ORDER .. . SATISFACTION GUARANTEED! 

EDMUND SCIENTIFIC CO. BARRINGTON, NEW JERSEY 
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WHAT GOES ON HERE? 

Bell Telephone Laboratories’ new electronic 

“nerve cell” is a step toward finding out 

One fascinating area of communications has long re- 
sisted exploration — what happens inside the nervous system 
when you see, or when you hear. 

This area is of special interest 10 telephone science; 
knowledge of how the nervous system handles sound and 
picture signals can help determine what information is 
essential to perception. This in turn may jead to more 
efficient communication instruments and systems. 

To probe the mystery of nerve activity, Bell Telephone 
Laboratories scientists have developed an electronic model 
of a living nerve cell or neuron. Consisting of transistors, 
resistors, capacitors and diodes, the “artificial neuron” 
exhibits many of the characteristics of a living neuron; for 
instance, “‘all-or-none” response and fatigue. 

Network of neurons is assembled by L. D. 
Harmon of Bell Laboratories, the initiator of 
this new research. Many kinds of assemblies 
are possible. 

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

In one experiment at Bell Laboratories, a network of 
artificial neurons is subjected to a stimulus from light 
through a set of photocells. The network can distinguish 
specific patterns of light and dark, thus duplicating roughly 
some of the eye’s basic reactions to light. Similar studies 
are underway to explore our hearing processes. 

At present, too little is known about neural action to 
permit exact electronic duplication. But experiments with 
artificial neurons can provide suggestive clues, contributing 
to a stimulating interplay between electronics and neuro- 
physiology which may help workers in both disciplines. 

The human nervous system, including the brain, is the 
most efficient and versatile data processing system known; 
and data processing is an essential part of communications. 
The artificial neuron provides a new approach to investi- 
gating and understanding basic nerve network functions. 
It is a fresh example of how Bell Telephone Laboratories 
constantly explores new frontiers to improve America’s 
communications system, now and in the years ahead. 

A single artificial neuron. It delivers electri- 
cal impulses when stimulated, like a living 
cell. Neurons are also being used for research 
into hearing. 
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SCIENCE 

The Attractiveness of Dessert 

It is well known that affluent uncles dote on buying candy and 

ice cream for their little nephews and nieces. Much less often, 
however, are these same kindly relatives concerned about paying 

the grocery bills. And they often lose all interest when the charm- 

ing little children start to grow up. 

The sources which support science—private foundations, federal 

agencies, and individuals—have a tendency to behave a little like 

rich uncles. They rather like to give funds for showy pieces of 

apparatus. They prefer to support the early, pioneering, “demon- 

strative” stages of a scientific development; following which “some- 

one else” is supposed to take over the less glamorous task of pro- 

viding support through the pimply stages of adolescence, to say 

nothing of the dull stages of maturity. Concerning “overhead” the 

supporters tend to be embarrassed, or bored, or totally uninterested. 

Equipment and consumable research supplies command high re- 

spect. Research assistants, or even research assistance, is fun and 
fine. Travel and publication costs are often treated as rather ques- 

tionable items. Heat, light, janitor service, secretarial service, etc.— 

these after all should be provided by “the institution itself” out of 

its “own funds,” as though colleges and universities kept printing 

presses in the basement. 
When a university genuinely wants to undertake some activity, 

it impressively confirms their desire if they do themselves contribute. 

And private foundations have, in my judgment, a right to choose 
projects in which they are partners in support, rather than full 

supporters. 
But an agency, private or governmental, that wishes to aid the 

support in any field should do so by removing, or at least helping to 
remove, the limitations that hamper progress. If this requires 

equipment or research manpower or relief from other duties—fine. 

If it requires a secretary, or travel, or books—fine again. If the 

institutions in question cannot reasonably meet the increased basic 

costs of housekeeping, then these should be paid. If remodeled 

rooms, or a new wing, or a new building is essential, then these 
often despised “bricks and mortar” necessities are just as sensible 

and worthy as is any other part of the whole project. 

If everybody says that certain costs must be met by somebody 

else, then who is left over to ‘be that somebody else? And if a 

pump is worth priming, isn’t it pretty sensible to pay the person 

who goes on pumping?—WaRREN WEAVER, Alfred P. Sloan Foun- 

dation, New York 
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AUTO-GAMMA Spectrometer System 
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... and other gamma emitters— 

@ up to 100 samples counted 
automatically 

@ repeats individual samples 
or entire loading 

@ symmetrical geometry pro- 
vides constant background 

@ sample number, time and 
count printed out on paper 
tape = 

ad inteeral cena ane The Auto-Gamma Spectrometer System counts and re- 
ieee oe cords data from as many as 100 test tube samples. Oper- 

ation can be maintained on an around-the-clock basis. 
bd savewarny tine be auto- The energy spectrum of an isotope can be plotted with 

the Auto-Gamma Spectrometer by means of the precise 
Narrow Window setting. Ordinarily, the photopeak is 
then counted within the Wide Window of the pulse height 
analyzer to minimize background.This use of the spectrom- 
eter optimizes the count-to-background ratio and permits 
shorter counting periods or lower tracer levels. 

Obviously, automatic sample counting is desirable 
when large numbers of samples are to be counted. It is 
just as useful, however, for counting small numbers of 
low activity samples. Blanks and standards can be ar- 
ranged among the samples for background checks and 
calibration. The complete series of tubes can then be 
counted automatically as many times as required to give 
desired statistical accuracy. 

The detector and spectrometer components of the 
system are available separately for manual operation. For complete information write for Bulletin 400. 

[Pjackard] Instrument Company, Inc. 
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Atmospheric Transport of 

Artificial Radioactivity 

Isotope-ratio and tungsten-185 data show large behavior 

differences for various stratospheric sources. 

E. A. Martell and P. J. Drevinsky 

The atmospheric aspects of world- 
wide fallout from nuclear-weapon tests 
have been much studied and discussed 
(J-6), and many details of the physical 
behavior of fallout are now reasonably 
well known. Nevertheless, there remains 
a general lack of understanding of 
large-scale atmospheric transport and 
mixing processes. Widely different views 
have been offered to explain the marked 
spring increase in fallout rate which has 
been observed at some Northern Hemi- 
sphere locations every year over the 
period 1955 to 1959. The explanation 
for the excessive accumulation of fall- 
out in north temperate latitudes also is 
confused. The confusion is due partly 
to the unsatisfactory nature or quality 
of much of the fallout data, but more 
particularly to the use of invalid as- 
sumptions with respect to the origin or 
atmospheric behavior of the fallout 
debris. 

Radioactive fallout usually is classed 
as local, tropospheric, or stratospheric. 
Local fallout is radioactive debris which 
is deposited within a few hundred miles 
of the test site and is comprised prin- 
cipally of large particles from surface 
or subsurface nuclear explosions. Trop- 
ospheric fallout is nuclear-test debris 
which is confined to the lower atmos- 

The authors are members of the Geophysics 
Research Directorate, Air Force Research Divi- 
sion, Bedford, Mass. 
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phere below the tropopause throughout 
its mixing history. Stratospheric fallout 
is that component of world-wide fallout 
derived from radioactive clouds which 
initially rose to heights above the tropo- 
pause. For surface or near-surface ex- 
plosions, tropopause penetration occurs 
when the total energy yield exceeds 
about 200 kilotons for the equatorial 
tropopause and about 100 kilotons for 
the polar tropopause. In world-wide 
fallout, it is well known that most long- 
lived radioisotopes are of stratospheric 
origin. It usually has been assumed that 
most short-lived radioisotopes in fallout 
over areas remote from nuclear-test 
sites are of tropospheric origin. 

Stewart, Crooks, and Fisher (7) es- 
timated the mean atmospheric residence 
time of tropospheric fallout to be about 
1 month. After the high-yield U.S. 
Castle tests in early 1954, Libby (/) 
first pointed out the long holdup of 
strontium-90 in the stratosphere and 
estimated the mean stratospheric storage 
time to be 5 to 10 years. At that time 
the spring increases and north temper- 
ate latitude peak in Sr” fallout were 
considered to be due to tropospheric 
fallout from Nevada and Soviet tests. 
Stewart et al. (3) attempted to distin- 
guish the tropospheric and stratospheric 
components of Sr” fallout by use of Sr® 
and Sr” concentration data for rainfall 
at Milford Haven, Wales. Taking 35 
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days as the mean tropospheric storage 
time and assuming that all the Sr” was 
tropospheric in origin, they showed that 
most of the Sr” fallout after 1954 was 
of stratospheric origin. They attributed 
the spring increases in fallout rate to a 
more rapid downward mixing of strato- 
spheric air during the spring, and they 
related the north temperate latitude 
peak in Sr” fallout to a selective zone 
of downward mixing of stratospheric 
air at middle latitudes. Machta and List 
(8) offer a similar interpretation of the 
seasonal and latitudinal pattern of fall- 
out. Kuroda (9, 70) has derived a gen- 
eral equation for distinguishing the 
stratospheric and tropospheric contribu- 
tions of fallout from isotope-ratio data. 
The incorrect assumption of a rapidly 
and uniformly mixed stratospheric res- 
ervoir is inherent in his analysis scheme. 

The principal shortcoming common 
to these attempts to interpret the atmos- 
pheric behavior of fallout is the failure 
to distinguish the influence of latitude, 
altitude, and time of injection on the 
storage time and fallout pattern for 
stratospheric sources. In most instances, 
arbitrary assumptions with respect to 
the tropospheric fallout contribution 
also have given rise to confusion. On 
the basis of evidence provided by fis- 
sion-product concentration ratios in pre- 
cipitation, Martell (4) pointed out that 
the short-lived radioisotopes in world- 
wide fallout were principally of strato- 
spheric origin and that stratospheric 
storage times decrease markedly with 
latitude and increase with altitude. 

In the present article we use 12.8-day 
barium-140, 53-day strontium-89, 28- 
year strontium-90, and 74-day tungsten- 
185 radioactivity concentrations in in- 
dividual precipitation samples as a basis 
for interpreting some of the major fea- 
tures. of the transport and deposition 
patterns for stratospheric fallout. The 
measurement of the concentration in 
rainfall of two or more fission-product 
radioisotopes makes it possible to relate 
the fallout which is being deposited on 
the earth’s surface to known atmos- 
pheric sources of different age, strength, 
and location in space. It is well estab- 
lished (/—4) that the scavenging action 
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of precipitation is the principal mechan- 
ism for the removal of radioactive par- 
ticles from the atmosphere. Thus, the 
concentration of a given radioisotope in 
rains and the rainfall records provide a 
reasonably accurate measure of the ac- 
cumulation of the radioisotope in soils 
and surface waters. 

The usefulness of data on fission- 
product ratios as a means of estimating 
the relative contribution of various nu- 
clear-test sources to total fallout has 
been questioned on the basis of possibly 
serious physical and chemical fractiona- 
tion effects and of uncertainties in fis- 
sion-product production-yield ratios. 
For the high-yield nuclear explosions 
which have been dominant as sources 
of short-lived as well as long-lived ra- 
dioisotopes in world-wide fallout, the 
relatively late condensation times min- 
imize fractionation effects due to de- 
layed formation of radioisotopes with 
short-lived krypton and xenon precur- 
sors. The chemical similarity of barium 
and strontium limits chemical fractiona- 
tion effects on Ba™/Sr®” ratio data; Sr°/ 
Sr” ratio data obviously are unaffected 
by chemical factors. For the major 
sources of fission products in world-wide 
fallout, the principal production reac- 
tions are undoubtedly 14-Mev neutron 
fission of uranium-238 and fast-neutron 
fission of plutonium-239 and uranium- 
235. On the basis of fission yields re- 
ported by Katcoff (//), calculated pro- 
duction activity ratios of 170 for 
Sr*/Sr” and 1200 for Ba‘“°/Sr® are un- 
likely to be in error by more than 20 
percent and 40 percent, respectively. 
Uncertainties due to the use of these 
production-ratio values, or due to the 
assumption that there are no fraction- 
ation effects, do not seriously affect 
the usefulness of isotope-ratio data for 
distinguishing the major differences in 
atmospheric behavior of nuclear-cloud 
sources of different altitude and latitude 
for well-spaced nuclear tests. 

A useful tracer for studying the be- 
havior of fallout debris from equatorial 
tests is provided by the tungsten-185 
radioisotope. This radioactivity was 
produced in a number of surface nu- 
clear explosions in the U.S. Hardtack 
nuclear-test series at 11° north latitude 
during the period May through July 
1958. Libby (J2) has estimated the 
total Hardtack production of W™ as 
250 megacuries at a reference date of 
1 August 1958. Since most of the W™ 
was produced in several surface shots 
of sufficient yield to thrust the activity 
into the lower stratosphere, the atmos- 
pheric mixing and world-wide fallout 
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patterns for the W** should be charac- 
teristic of sources at lower levels of the 
equatorial stratosphere. Data on W*™*® 
concentration for rainfall samples from 
both hemispheres are presented and dis- 
cussed below. 

Experimental Procedures 

Individual rains were collected dur- 
ing 1958 and 1959 in a Lucite funnel 
fitted to a polyethylene bottle at selected 
sites in both hemispheres. Concentra- 
tions of selected radioisotopes are re- 
ported for Burlington, Vermont (44°N, 
73°W); Bedford, Massachusetts (42°N, 
71°W); and Porto Alegre, Brazil 
30°S, 51°W). The particulate matter 
of each sample was filtered off and 
rinsed with dilute hydrochloric acid, 
with additional water and dilute am- 
monium hydroxide rinses when W* 
was to be determined. The liquid frac- 
tion of each sample was combined 
with the rinse solutions, concentrated 
by evaporation, and analyzed for Sr®, 
Sr”, Ba“, and W** by standard radio- 
chemical techniques (/3—-/5). Analysis 
of solid fractions of samples was dis- 
continued after early measurements in- 
dicated that these contained a negli- 
gible fraction of the total activity of 
each radioisotope being measured. 

To samples analyzed for Ba‘ and 
Sr”, fuming nitric acid was added to 
precipitate the combined nitrates. Sev- 
eral ferric hydroxide scavengings were 
followed by a separation of barium 
from strontium by the precipitation of 
barium chromate. Barium was purified 
by repeated chloride precipitations and 
ferric hydroxide scavengings. The final 
sample was barium chloride mono- 
hydrate. Strontium was purified by 
barium chromate and ferric hydroxide 
scavengings and precipitated as the 
carbonate, which was milked for 64.6- 
hour yttrium-90 after Sr°-Y” equilib- 
rium was attained. Yttrium phosphate 
precipitations were followed by an ox- 
alate precipitation. The final sample 
was yttrium oxide. 

When samples were analyzed sequen- 
tially for W*’, Sr®, and Sr”, tungsten 
was separated from strontium by the 
precipitation of tungstic oxide with 
hydrochloric acid. Tungsten was puri- 
fied by sodium carbonate fusion and 
reprecipitated as the oxide from the 
aqueous leach solution. The final sam- 
ple was tungsten 8-hydroxyquinolate. 
Strontium was precipitated as the car- 
bonate and purified by repeated nitrate 
precipitations and ferric hydroxide 

scavengings. Barium chromate and fer- 
ric hydroxide scavengings were fol- 
lowed by the precipitation of strontium 
carbonate, which was counted for total 
strontium. When secular equilibrium 
was attained, strontium carbonate was 
dissolved in dilute hydrochloric acid 
and Y” was milked by precipitations of 
yttrium hydroxide and yttrium oxalate. 
The final sample was yttrium oxide. 

All beta measurements were carried 
out by means of thin-wall, cylindrical, 
flow-type Geiger counters, cf 1.4-centi- 
meter diameter and 3.7-centimeter ac- 
tive length. Details of construction and 
operation of counters of this type have 
been given elsewhere (/4—/6). Use of 
massive-steel and anticoincidence shield- 
ing provided background count rates of 
about 0.2 count per minute. Radio- 
isotope disintegration rates were de- 
termined by means of the thick-solid 
sample technique of Suttle and Libby 
(17). Observed activities were cor- 
rected for counter background, sample 
self-absorption, external absorption, 
counter geometry, chemical yield, and 
sample volume to obtain specific ac- 
tivities in disintegrations per minute 
per liter. 

Barium-140 to Strontium-90 Ratios 

The Ba‘’/Sr™ activity ratios for indi- 
vidual rainfall samples collected at 
Bedford, Massachusetts, in 1958 and 
early 1959 are presented in Fig. 1. A 
limited number of similar data obtained 
by Kuroda (9) at Lemont, Illinois, and 
by Suess (/8) at La Jolla, California, 
during early 1958 are included for 
comparison. The Ba” activity data 
were corrected for decay to the mean 
time of precipitation. Estimated errors 
in isotope ratios for Bedford are shown 
in Fig. 1; these are based on counting 
errors and decay-curve resolution er- 
rors in determining Ba‘ and Sr” spe- 
cific activities. The data which show 
errors exceeding 10 percent represent 
either very small samples from light 
rains or samples of very low Ba™ 
activity. 

The curve for Ba‘“’/Sr” activity-ratio 
data in Fig. 1 displays several instruc- 
tive features. Unlike data for concen- 
tration in rainfall of individual radio- 
isotopes, which are very sensitive to 
rainfall intensity and scatter widely 
from rain to rain, the isotope-ratio 
values change smoothly with time. The 
12.8-day half-life of the Ba“ activity 
makes the ratio a sensitive indicator 
of each new test source. The source of 
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the Ba’ component for any data point 
can be approximately dated by extrap- 
olating back along a Ba” decay-slope 
line to the intercept date corresponding - 
to the production ratio. Less than a 
one-week uncertainty in dating is in- 
troduced by using a production ratio 
of 1200. Because of the presence of 
some Sr” from older stratospheric 
sources, the actual production date for 
the Ba’ component will be more recent 
than the intercept date. It is clear that 
the Ba activity in rain in north temp- 
erate latitudes during March to May 
1958 came from the February—March 
1958 Soviet tests; that during July to 
September 1958, from the May—July 
1958 U.S. Hardtack tests; and that 
during October 1958 to March 1959, 
from the October 1958 Soviet tests. 
The corresponding Sr” contribution of 
each test series can be only crudely 
estimated from the production ratio. 
However, Sr”/Sr” activity-ratio data 
for well-spaced tests would provide a 
more reliable estimation of the Sr” 
contribution of various tests because 
the production ratio is more reliable 
and the Sr* half-life of 53 days is 

comparable to the durations of nuclear- 
test series. 

It usually has been assumed that the 
short-lived fission-product activity ob- 
served in rainfall and surface air is 
tropospheric contamination from small 
weapon tests and is washed out of the 
troposphere by rains with a half-time 
of three or four weeks. The data on 
Ba” and Sr” concentration support the 
opposite conclusion, that Ba“ and other 
short-lived radioisotopes in fallout are 
primarily of stratospheric origin. During 
the periods from mid-April to the end 
of May 1958, July through September 
1958, and January through March 
1959, the Ba‘’/Sr™ activity ratio (Fig. 
1) decreased according to the decay 
rate of Ba". Within each of these 
periods the average concentration of 
Sr” activity in rainfall and air either 
increased with time or remained ap- 
proximately constant. The Ba" activity, 
corrected for decay, varied in the same 
manner. It is clear that the observed 
Sr” fallout is principally of stratospheric 
origin. Thus, for these periods it also 
must be concluded that even the short- 
lived Ba’ activity is of stratospheric 

origin. A stratospheric origin for both 
Ba” and Sr”, even during early April 
1958 when the decrease in the 
Ba'"/Sr* ratio was more rapid than 
the decay of Ba’, is plausible on the 
basis of differences in initial arrival 
times for debris from _ stratospheric 
sources of different altitude or latitude. 
The rapid decrease in the Ba‘”’/Sr” 
ratio at mid-June 1958 is explained on 
a different basis below. The strato- 
spheric origin of the Ba’ activity is 
consistent with both the magnitude of 
the Ba’°/Sr” activity ratios and their 
gradual and systematic change with time 
(Fig. 1). For random mixtures of tropo- 
spheric and stratospheric sources, one 
would expect large fluctuations in the 
Ba‘“/Sr” ratios and occasional values 
indicating an apparent age of less than 
one month. It appears necessary to con- 
clude that most of the short-lived and 
essentially all of the long-lived radio- 
isotopes in world-wide fallout are of 
stratospheric origin. 

The data on the Ba™/Sr™ activity- 
ratio (Fig. 1) for the period July 
through September 1958 appeared to 
indicate an alternation of contribution 
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Fig. 1. Ba™°/Sr® activity ratios for individual rains collected at Bedford, Massachusetts. The Ba‘ activities are corrected for decay 
to the. mean time of precipitation. Ratios for a limited number of rains collected at Lemont, Ill. (9), and La Jolla, Calif. (18), are 
also included. Test sources for Ba™° are indicated. Ratios for July to September 1958 are grouped into two classes, according to the 
association of a given rain with an air mass of tropical or polar origin. 
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trom two regions of the stratosphere, 
one containing debris from an early 
portion of the U.S. Hardtack nuclear- 
test series and the other containing 
fresher debris produced several weeks 
later. This possibility was checked by 
plotting, at 6-hour intervals, the mean 
trajectories at several levels (5000, 
10,000, and 14,000 feet) for air asso- 
ciated with each rain during this period. 
Air-mass trajectories were followed for 
periods of as long as two weeks pre- 
ceding a given rain in order to establish 
the origin of the air masses associated 
with that rain. Without exception, the 
trajectory data indicated a polar air 
source for the older debris and a tropi- 
cal air source for the fresher debris. 
The persistence of the distinction for 
nearly three months demonstrates that 
early Hardtack debris must have mixed 
to arctic latitudes and that later Hard- 
tack debris was restricted to lower 
latitudes. It also indicates that mixing 
of particulate debris across the polar 
front is slow as compared to the wash- 
out rate. 

Analysis of the trajectories of air 
masses associated with individual rains 
for other periods is helpful in clarify- 
ing additional features of the isotope- 
ratio data. Thus, the June 1958 ratio 
data (Fig. 1) can be explained as (i) 
an initial rise due to the first appearance 

of Hardtack test activity in the tropical 
troposphere; (ii) a marked decrease in 
the Ba“’/Sr™ ratio during mid-June, due 
to a transition to rains associated with 
polar air; and (iii) a subsequent rise 
due to the arrival of Hardtack test 
activity in the polar troposphere. 

Strontium-89 to Strontium-90 

Ratios 

The Sr activity in rainfall during 
periods of well-spaced nuclear tests 
provides the best basis for estimating 
the Sr” contribution of the most recent 
series of tests to the total measured 
Sr” activity. The accuracy of such esti- 
mates is limited by uncertainties in 
production dates and fission production 
ratios, errors in radiochemical analysis, 
and possible fractionation effects. With 
measurements of good quality for pe- 
riods of well-spaced, high-yield nuclear 
tests, however, it is unlikely that the 
combined uncertainties will exceed a 
factor of 2. It is shown below that an 
uncertainty of this magnitude does not 
seriously affect the usefulness of data 
on Sr and Sr” activity as indicators of 
the influence of latitude and altitude 
on the behavior of the stratospheric 
source. 

Stewart (3) has provided data on 

Table 1. Estimated strength of stratospheric source for high-yield nuclear tests.* PPG, Pacific 
proving ground (includes Eniwetok and Bikini atolls). 

Source strength Test series Period Location (10° tons of fission)t 

U.S. (Ivy) Nov. 1952 PPG (11°N, 166°E) 1.4 

U.S. (Castle) Mar.—May 1954 PPG (11°N, 166°E) 20 

U.S.S.R. Aug.-Nov. 1955 (~ 52°N) 1.8 

U.S. (Redwing) May-Jul. 1956 PPG (11°N, 166°E) 6.7 

U.S.S.R. Aug.-Nov. 1956 (~ 52°N) and 

U.S.S.R. Jan.-Apr. 1957 (~ 52°N) } 

U.K. May-June 1957 Christmas Island 
(2°N, 157°W), 2.7 
Malden Atoll 
(4°S, 155°W) 

U.S.S.R. Aug.—Dec. 1957 (~ 52°N) ; 

U.K. Nov. 1957 Christmas Island 5.3 
(2°N, 157°W) 

U.S.S.R. Feb.-Mar. 1958 (~ 52°N), 
Novaya Zemlyat 3.3 
(75°N, 55°E) 

U.S. (Hardtack I) May-Jul. 1958 PPG (11°N, 166°E) 4.0 

U.S.S.R. Oct. 1958 Novaya Zemlyat 12.5-15 
(75°N, 55°E) 

Total ~ 62 

* U.K. tests of 3 high-yield devices, April and September 1958, not tabulated. See K. Telegadas (6). +The stratospheric component, based on stratospheric inventory estimates of Libby (12), assumes stratospheric injection of 20 percent for surface land shots, 80 percent for surface water 
shots, and 100 percent for air shots. $(23). 
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Sr® and Sr” activity for rainfall col- 
lected at Milford Haven, Wales, over 
the period from April 1954 to April 
1957. High-yield tests conducted dur- 
ing this period, together with the esti- 
mated strength of the stratospheric 
source in megatons of fission, are listed 
in Table 1. For the well-spaced Castle, 
fall 1955 Soviet, and Redwing tests, 
the Milford Haven data make it pos- 
sible to distinguish behavior differences 
for stratospheric Sr” sources of different 
location in space. When 170 is taken 
as the Sr*/Sr” production ratio and the 
midpoint of the test series is taken as 
the production date, the Sr*/Sr® activ- 
ity ratios of Milford Haven rains for 
February to July 1956 identify about 
one-half of the Sr” activity with the 
Soviet tests of the fall of 1955. Similar- 
ly, essentially all of the Sr” for Sep- 
tember to December 1956 is associated 
with Redwing test production. For 
the 18-month period following the 
Castle tests, the assumption that all 
Sr” in Milford Haven rains was due to 
these tests can lead to only a small 
overestimation of the Castle contribu- 
tion. 

Figure 2 shows the Sr” concentration 
of Milford Haven rains per megaton 
of stratospheric contamination follow- 
ing the Castle, Redwing, and 1955 
Soviet tests. Each data point represents 
the Sr” rainfall concentration divided 
by the stratospheric contamination in 
megatons (from Table 1) for the given 
test series. After each of the Redwing 
and 1955 Soviet tests, the data on Sr” 
concentration were taken only for rains 
with a Sr*/Sr” ratio indicating a 50- to 
100-percent Sr” contribution from that 
test series. The results are very striking, 
showing an intensity of stratospheric 
Sr” fallout soon after the 1955 Soviet 
tests which is 10 times that for Redwing 
and nearly 60 times that for Castle. 

The large differences in north tem- 
perate latitude fallout intensities esti- 
mated for these tests can be attributed 
to several factors: (i) possible over- 
estimation of the stratospheric com- 
ponent for equatorial tests; (ii) the 
degree of mixing of equatorial test 
debris into the Southern Hemisphere; 
(iii) differences in stratospheric stor- 
age times; and (iv) more selective 
deposition of Soviet test debris in north 
temperate latitudes. W. H. Langham 
(6) suggests that stratospheric injection 
of debris from surface-water shots may 
be only 30 percent. Use of this value 
would reduce the estimates of strato- 
spheric contribution for Redwing and 
Castle given in Table 1 by factors of 
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ol- 1.8 and 2.1, respectively. Assuming the production period. The estimated December 1958 and an appreciable 
bo confinement of Soviet test debris to errors in W™ activity determination are ise in April to June 1959, the mean 
ril the Northern Hemisphere and equal shown, with large errors only for rain W concentration, corrected for de- 
me partitioning of equatorial test debris © samples of low total W™ activity. cay, remained approximately constant 
ti between hemispheres, one could ac- The W* data exhibit a rapid rise over the year that followed production. 
Fic count for a factor of 2 of the difference over the May-July 1958 production The scatter in the concentration data 
led in the values between Soviet and equa- period. The stratospheric origin of is due in part to the inverse relationship 
le, torial tests. Since most equatorial tests Hardtack Ba“ in New England rains between rainfall intensity and isotope 
ts, were conducted at 11° north latitude, during July to September 1958 (Fig. 1 concentration, with the higher concen- 
OS: however, a somewhat greater contri- and the related discussion) testifies to trations corresponding to the lighter 
ces bution to the Northern Hemisphere the concurrent stratospheric origin of rains (for examples, see 3 and 19). 
ent may be expected for them. Storage time the W* activity. Except for a drop in For several short periods, the data 
en and latitude selectivity factors, there- 
the fore, must account for most of the 

- difference in the fallout intensities be- 105 
iIv- tween Soviet and equatorial tests (Fig. zi 
for 2). The factor of § Mbereiiie ntti 4 4 1955 SOVIET 
out the values for Castle and for Redwing A. = REDWING 
the appears to be accounted for best on 5.0 - = 4 @ CASTLE 
ar- the basis of longer stratospheric stor- ui) . 7 * a — — 1955 SOVIET (~ 4.0) 
ep- age times associated with greater 
ted cloud heights for the higher-yield Castle 4 
“or test shots. / a a 
the The results are not inconsistent with 20- / 
all mean stratospheric storage times of a / 
to few months or more for Soviet test 
all debris in the polar stratosphere, 1 to 3 / 
bu- years for debris in the lower equatorial / 

stratosphere, and 5 to 10 years for the rt 1.0 5 | 
ion debris at higher levels near the equator. = - 
ton In view of the marked influence of e z; f 
w- altitude and latitude on the storage ry) a | 8 
55 time and the transport and distribution - 0.5 - 

nts pattern of stratospheric fallout, the con- ~~ pd | 
ded cept of a mean global stratospheric resi- | | _— ws — — REDWING (~ 0.4) 
in dence time is not applicabie to the in- a a od ® a 

ven terpretation of stratospheric fallout. Pa / 

ng Bh : Sr” > a / 

ins Tungsten-185 Concentration es 
. to 4 | 
hat A substantial quantity of th W* & | e 

ing, radioisotope was produced in the U.S. & gan i vn e * 
STC Hardtack tests during the period May 0.08 4 
viet through July 1958. Most of the W* 0.07- | e RTE (OR ae 

‘ing radioactivity was produced in several 0.06- /e 
. surface explosions of sufficient energy 0.05- @ 
>=m- to thrust the debris into the lower / e 
sti- stratosphere. A total production of 250 0.04" d 
ited megacuries of W™, corrected for decay 0.03- ee 
ver- to 1 August 1958, has been reported / 
3m- (12). An estimated 40 percent of the / e ° 
the total was retained in the stratosphere, 0.025 / 
test with most of the remainder deposited 
pre; as local fallout. The stratospheric W** / 
tor- component has afforded a unique op- | 
tive portunity to follow the fate of debris 0.01 +-——— eo o.eea——o rt 

orth originating from the lower stratosphere = O23 4¢@ S 6 tS Se 12 14 16 18 20 

am near the equator for a single test series. TIME AFTER TEST (MONTHS) ——> 
tion The concentration of W** in individ- oe iin (alata ‘cola sch uinliaien antl alk tech 

rw Se ee te po Bs Siege mg -" 7 GDL The pica: was identified by Sr*/Sr® ratio for 

wing mont, and Bedford, Massachusetts, is i aced tests as follows: U.S. (Castle), March-May 1954 (11°N, 166°E); USSR. 

-- presented in Fig. 3. The W™ data are AU ust-November 1955 (~ 52°N); and U.S. (Redwing), May-July 1956 (11°N, 166°E). 

and corrected for decay to 15 June 1958, ‘The estimated strength of the stratospheric source, in megatons of fission, for each of 

: of an arbitrary date about midway through _ these high-yield test series is given in Table 1. 
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Table 2. Rainfall data for Pérto Alegre, Brazil. 

Specific activity on mean collection date Activity ratios 
Collection Rainfall (disintegration /min. per lit.) corrected to 15 June 1958 
period (in.) 

Sr89 $r90 Wiss Sr89 /Sr90 W185 /Sr90 

1958: 
4 Jul.-1 Aug. 1.5 279 = 19 4.63 + 0.35 224 = 19 91+ 10 65= 8 
1 Aug.-9 Aug. 4.4 242 = 13 2.40 + 0.34 191 += 7 201+ 30 131 + 19 
27 Aug.-5 Sept. 2.5 535 = 240 5.30 = 0.50 234 = 8 274 + 126 9+ 9 
6 Sept.—15 Sept. 4.6 94.4 66 1.84 + 0.20 80 += 2 156 + 22 97 = il 
15 Sept.—30 Sept. 0.8 240 + 21 2.45 = 0.38 86 + 14 350 = 63 88 = 20 
25 Oct.-19 Nov. 1.4 162 += 14 4.84 + 0.72 105 + 9 223 = 39 84 + 15 
20 Nov.-2 Dec. 2.3 45.0= 3.5 2.73 = 0.30 60 += 6 138 = 19 100 + 15 
2 Dec.-18 Dec. 4.0 33.5 = 1.9 2,35 = 0.19 41.9 + 2.0 143 + 14 94+ 9 

1959: 
22 Jan.—28 Jan. 1.7 14.9 += 2.6 1.67 = 0.11 19 = 2 159 = 30 87 = il 
28 Jan.—30 Jan. ye 95 += 2.2 0.96 + 0.09 96+ 1.9 187 = 47 80 = 17 
30 Jan.-7 Feb. 1.7 190+ 3.9 1.34 + 0.16 25.3 ‘= 1.3 283 = 67 159 = 22 
14 Feb.-25 Feb. 2.6 66+ 1.9 0.72 = 0.12 85 = 0.8 236 = 79 118 + 23 
26 Feb.-7 Mar. 0.7 19.2 = 5.3 2.15 2: 0.22 12.0 = 1.3 260 + 77 62 = 10 

Average 208 = 48 97 = 17 

of Fig. 3 show a gradual and almost 
regular transition in concentration for 
successive individual rainfalls. In an 
attempt to explain this observation, 
trajectories were plotted for the air 
masses associated with each rain. The 
method was identical to that described 
for the Ba“°/Sr®™ activity-ratio data. The 
rains were classed as polar or tropical, 
in accordance with the indicated ori- 
gin of the associated air mass. The 
mean monthly W* concentrations of 
rains in each category are plotted in 
Fig. 4. The number of rains and the 
fraction of the monthly precipitation 
represented are noted beside each data 

point. Rains associated with air masses 
of doubtful origin were omitted. 

The data on W** concentration for 
tropical rains (Fig. 4) show only a 
moderate variation with time after ini- 
tial build-up, suggesting an approxi- 
mately uniform rate of downward mix- 
ing from the stratosphere into the 
tropical troposphere. The observed 
changes in concentration can be at- 
tributed, at least in part, to differences 
in rainfall intensity. Thus, lower con- 
centrations are observed for heavy 
rains like those of September 1958 and 
July 1959 and higher concentrations 
for light rains like those of April and 

May 1959. The general decrease with 
time after initial build-up represents a 
gradual depletion of the stratospheric 
reservoir of W**. 

For rains of polar origin, however, 
the W** concentration continues to 
build up until the spring of 1959 and 
then falls off more sharply in the sum- 
mer of 1959. The slow build-up re- 
flects the rate of mixing into the polar 
stratosphere as well as time variations 
in the rate of downward mixing at 
polar latitudes. The low W* concentra- 
tion of polar precipitation in December 
1958 may be explained on the basis of 
reduced downward mixing due to a 
drop in height of the polar tropopause 
at this time. The very high concentra- 
tion of W** in polar rains in January, 
April, and June, 1959, may be ex- 
plained partly by differences in rainfall 
intensity but may also be indicative of 
intensified downward mixing or sub- 
sidence of polar air. The large changes 
in relative W* concentration in polar 
and tropical rains reinforce the con- 
clusion drawn from the Ba‘°/Sr” data, 
that downward mixing is taking place 
from two regions of the stratosphere, 
separated in latitude. The remarkable 
reduction in W* concentration in polar 
rainfall after June 1959 may be due 
either to virtually complete removal 
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Fig. 3. Concentration of W in individual New England rains. Data are corrected for decay to 15 June 1958, assumed as the mean 
production date for the U.S. Hardtack tests. 
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of W* activity from the polar strato- 
sphere or to inhibition of downward 
mixing at this time. 

It should be noted that the differ- 
ences in W* concentration observed 
for polar and tropical rains are not a 
direct measure of relative concentra- 
tion in air. For a given concentration 
of particulate debris in air, higher cor- 
responding concentrations in rainfall 
are to be expected in polar latitudes 
than in tropical latitudes, because polar 
rain clouds have a lower liquid-water 
content. 

Origin of Recent 

Strontium-90 Fallout 

Using W** as a measure of Sr” from 
the May to July 1958 Hardtack tests 
and Sr*/Sr” activity-ratio data for the 
period that followed the October 1958 
Soviet tests to distinguish Sr” fallout 
from that source, one should be able 
to distinguish the approximate contri- 
butions of Sr” fallout from these two 
sources and from combined older 
sources. Data for radioactivity concen- 
tration in rainfall collections at Pérto 
Alegre, Brazil, for an extended period 
following the Hardtack tests are pre- 
sented in Table 2. The Sr*/Sr” data 
clearly indicate that most of the Sr” 
fallout over the period of observation 
came from the 1958 U.S. and U.K. 
equatorial tests. The few large devia- 
tions in the Sr*/Sr® ratio from the 
average for the period must be due 
principally to the influence of tests con- 
ducted earlier or later than the assumed 
reference production date of 15 June 
1958. The Sr” data for closely spaced 
rains show the inverse relation between 
concentration of radioactivity and 
amount of rainfall. The gradual reduc- 
tion in mean Sr” concentration with 
time over the period of observation 
is attributed to the depletion of recent 
test debris from the lower layers of the 
stratosphere. In view of the evidence for 
an increase in stratospheric storage 
time with altitude for equatorial tests, 
the decrease in Sr” concentration in 
Pérto Alegre rains (Table 2) is not a 
reliable measure of the rate of depletion 
of the stratospheric reservoir. 

The W**/Sr” data (Table 2) show 
a similar trend for Sr” and Hardtack 
W**. The observed W'*/Sr™ ratio of 
97 + 17 for the Southern Hemisphere, 
however, is substantially lower than 
would be expected from the reported 
Hardtack production data alone. As- 
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suming that 40 percent of the reported 
total amount of W™ produced in the 
-Hardtack tests and 0.4 megacurie of 
Sr” from these tests was retained in 
the stratosphere, one obtains a value of 
380 for the W/Sr” ratio for the 15 
June 1958 reference date. It is un- 
likely that uncertainties in production 
estimates account for much of the dif- 
ference. Variations in W*/Sr” pro- 
duction ratios and in cloud heights for 
the individual Hardtack nuclear tests 
gave rise to initial differences in spatial 
distribution and may have resulted in 
uneven partitioning between hemi- 
spheres. The observed low W**/Sr” 
ratio for the Southern Hemisphere 
(Table 2) is attributed to the combined 
influence of these factors and to the 
Sr’ contribution of the 1958 U.K. 
equatorial tests. 

The data on mean monthly Sr” con- 
centration in Bedford, Massachusetts, 
rainfall for 1958 and 1959 are pre- 
sented in Fig. 5. These data are based 
on the Sr” concentration of individual 

rains, weighted by precipitation amount. 
The two dashed curves connect points 
representing the estimated Sr” contri- 
bution for the U.S. Hardtack tests and 
for the October 1958 Soviet tests, 
respectively. The Hardtack test contri- 
bution is estimated by assuming a 
W’*/Sr” ratio of 380 for W* activity 
corrected for decay to 15 June 1958. 
The October 1958 Soviet test compo- 
nent is based on the data on Sr” ac- 
tivity. The total Sr° activity was re- 
duced by the estimated Hardtack Sr“ 
activity, based on the W**-concentra- 
tion data and the assumption that the 
W'*/Sr® ratio was 380/170 in the 
Northern Hemisphere stratosphere at a 
reference date of 15 June 1958. This 
correction amounted to less than 10 
percent except during June and August 
1959, months for which corrections 
were about 10 and 20 percent, respec- 
tively. The Sr” activity associated with 
the October 1958 Soviet tests was esti- 
mated from the corrected data on Sr“ 
activity, a Sr°/Sr” ratio of 170 at a 
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Fig. 4. Mean monthly concentration of W'“ in New England rains classed by origin of 
air mass, from data in Fig. 3. Data are corrected for decay to 15 June 1958. Only 
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reference production date of 15 Oc- 
tober 1958 being assumed. 

It is clear that the heavy peak in Sr” 
fallout over the first half of 1959 is 
due principally to the October 1958 
Soviet tests. Immediately after these 
tests, the residual Sr® activity from the 
Hardtack tests, as estimated from pro- 
duction amounts (Table 1) plus data 
on mixing between hemispheres and 
decay, accounted for less than one- 
thirtieth of the total Sr® activity in 
the Northern Hemisphere stratosphere. 
For the first half of 1959, uncertainties 
due to errors in analysis in estimating 
the Sr” component from the Soviet 
tests of October 1958 should not ex- 
ceed 20 percent. A significant reduction 
in the assumed W*/Sr” ratio of 380 
for Hardtack debris would account for 
more than the observed Sr” concen- 
trations. Similarly, it can be deduced 
from the Ba‘’/Sr® data (Fig. 1) and 
from Sr“/Sr” data that the heavy fall- 
out during the first half of 1958 was 
due mainly to the Soviet tests of Feb- 
ruary—March 1958. 

There is uncertainty about the Sr” 
component from the Hardtack tests 
(Fig. 5) because of possible variations 
in the W*’/Sr” ratio from the esti- 
mated value of 380. However, the 
curve accurately represents the relative 
mean monthly concentration of W** in 

New England rains as determined from 
the individual-rainfall data of Fig. 3. 
The data show a marked increase in 
W** concentration in Bedford rain- 
fall nearly a full year after production. 
It is indicated (Fig. 4) that most of 
the increase is due to the much higher 
concentration in rains associated with 
arctic air. For New England, both the 
mean concentration in rainfall and the 
total deposition of W* corrected for 
decay were nearly 2.5 times as high 
during the first six months of 1959 as 
they were during the last six months of 
1958. By comparison, the concentration 
and deposition of debris from the Soviet 
tests of October 1958, on the basis of 
the analysis given in Fig. 5, was about 
10 times as high in the first half of 
1959 as in the latter half. 
The dramatic removal in early 1959 

of debris from these Soviet tests is 
attributed to intensified downward mix- 
ing or subsidence of air from the polar 
stratosphere in late winter. The spring 
peak for the decay-corrected concen- 
tration of W** in rains associated with 
arctic air can be explained similarly. 
The very low concentration of both 
W* and measured Sr” in December 
1958, a month in which all New Eng- 
land rains were associated with polar 
air, indicates a quite low rate of down- 
ward mixing at high latitudes at that 
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Fig. 5. Mean monthly Sr® concentration in New England rains and contributions of 
the U.S. Hardtack (May-July 1958) and Soviet (October 1958) nuclear test series to 
Sr” fallout. The Hardtack contribution of Sr” is estimated by assuming W'*/Sr® = 
380 for W** corrected for decay to 15 June 1958. The estimate of the Soviet October 
1958 contribution is based on Sr® data. 
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time. The more rapid late-winter rise 
in rate of downward mixing of debris 
from the October 1958 tests as com- 
pared with the rate for W* from the 
Hardtack tests may be due to differ- 
ences in spatial distribution in the polar 
stratosphere. 

Summary 

The foregoing discussion of fission- 
product ratios and concentrations of 
W**, in which we have attempted to 
relate known sources of stratospheric 
debris to deposition in rains, has indi- 
cated a number of the complexities 
involved in the interpretation of atmos- 
pheric transport and deposition phe- 
nomena. The close spacing and variety 
of nuclear tests up to October 1958 
and the fact that individual-radioiso- 
tope data of acceptable quality and type 
are limited have made it almost im- 
possible to study the atmospheric be- 
havior of individual nuclear-cloud 
sources. Even the W™ activity in equa- 
torial latitudes was produced in a 
number of Hardtack tests of different 
date, yield, cloud height, and W/Sr” 
ratio. Single, well-spaced nuclear ex- 
plosions would offer a much-improved 
opportunity to study the physical 
aspects of fallout. Even in this case, 
however, the interpretation would be 
complicated by changes in the spatial 
distribution of the source with time 
under the influence of variable meteoro- 
logical factors, and thus the results 
would have limited applicability at 
other seasons or in other years. 

In spite of these complications and 
limitations, the isotope-ratio and W' 
results have clarified a number of im- 
portant points relative to the atmos- 
pheric transport of particulate debris 
from nuclear tests. The stratospheric 
origin of substantially all the short-lived, 
as well as the long-lived, radioisotopes 
in world-wide fallout appears to be 
well established for locations and pe- 
riods for which reliable Ba™’/Sr” and 
Sr*/Sr” activity-ratio data have been 
reported. The relative intensity of fall- 
out per unit of strength of stratospheric 
source for different regions of the 
stratosphere shows a marked influence 
of latitude and altitude on fallout rates 
and fallout pattern. Debris injected 
into the lower regions of the polar 
stratosphere is substantially removed by 
subsidence or intensified mixing during 
the late winter and early spring. In this 
case, the storage time is a matter of 
months and depends on the time inter- 
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val between injection and removal. 
Storage times for debris in the equa- 
torial stratosphere, however, are a mat- 
ter of years and increase appreciably . 
with altitude. Thus, the concepts of a 
well-mixed stratosphere and a mean 
stratospheric storage time appear large- 
ly inapplicable to the interpretation of 
stratospheric fallout. 

Both the data on Ba‘/Sr” ratio 
(Fig. 1) and the data on W™ concen- 
tration (Fig. 4) for rains classified in 
accordance with associated air-mass 
trajectory provide evidence for down- 
ward transport of debris from two 
regions of the stratosphere. The data 
on radioactivity indicate that down- 
ward mixing at high latitudes takes 
place to a limited extent throughout the 
year and is accompanied by a marked 
late-winter subsidence of the type de- 
scribed by Moser (20) and Dobson 
(21). Poleward movement of. strato- 
spheric air which must accompany this 
subsidence may account for the rapid 
appearance of early Hardtack debris 
in polar air (Fig. 1) and for the high 
W activity associated with polar air 
in the spring of 1959. The transfer of 
stratospheric debris into the temperate 
and tropical troposphere presumably 
takes place at middle latitudes near the 
subtropical jet. Downward mixing in 
this region continues throughout the 
year. The apparent seasonal variations 
in concentration of fallout in tropo- 
spheric air and rains at temperate and 
tropical latitudes to a large extent must 
be due to shifts in origin of the strato- 
spheric air source and to changes in 
its concentration of radioactivity. 

The sustained differences in isotope 
ratio and the large temporal changes in 
the relative concentrations of a given 
radioisotope in polar and in tropical 
rains indicate that tropospheric mixing 
of particulate debris across the polar 
front is inhibited. Thus, selective pre- 
cipitation scavenging of radioactive 
fallout in frontal storms may be an im- 
portant factor in explaining the selec- 
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tive deposition of fallout in north 
temperate latitudes. Seasonal distribu- 
tion of rainfall, rainfall amount, aver- 
age rainfall intensity, and the origin 
of the scavenged air are factors which 
markedly influence fallout accumula- 
tion. Areas receiving substantial rain- 
fall in the spring, with a high propor- 
tion of light rains associated with arctic 
air, undoubtedly have had relatively 
high levels of fallout. 

Thus, the marked differences in 
transport, distribution, and _ conse- 
quences for equatorial and high-lati- 
tude nuclear tests are becoming clearer. 
The rapid late-winter and early-spring 
removal of debris injected into the 
polar stratosphere leads to greater 
selectivity in the surface distribution. 
The corresponding short storage time 
makes the short-lived radioisotopes and 
their biological consequences more sig- 
nificant. The radioactive products of 
air bursts at high latitudes are distrib- 
uted quantitatively in the form of wide- 
spread fallout within the hemisphere. 
Thus, the type, timing, and location 
of past Soviet tests have tended to max- 
imize fallout in the heavily populated 
North Temperate Zone. The high pro- 
portion of surface explosions in the 
U.S. equatorial tests has resulted in 
deposition of the major fraction of the 
debris as local fallout. The resulting 
reduction in debris available for world- 
wide fallout, the more widespread dis- 
tribution over both hemispheres, the 
longer residence in the stratosphere, 
and the relatively low seasonal and 
latitudinal selectivity of deposition have 
made fallout from equatorial tests sub- 
stantially less significant per test unit 
than fallout from tests in other lati- 
tudes (22). 
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Why Are Research Grant 

Applications Disapproved? 

Characteristic shortcomings of rejected applications 

to the National Institutes of Health are described. 

In the 12 months that ended 30 June 
1959, the National Institutes of Health 
received and acted upon nearly 6000 
competitive applications (7) for grant 
of funds to initiate or continue projects 
in medical and related biological re- 
search in the many research institutions 
of the country. 

Of this number, approximately 2000 
met with disapproval at the hands of 
the 30-odd advisory boards of scientists 
that give the applications technical re- 
view. These boards, known as study 
sections, are made up of distinguished 
scientists, active in research, who are 
connected with universities and other 
research institutions throughout the 
country. 

That these “juries” of their peers are 
forced to render a verdict recommend- 
ing disapproval of the grant applica- 
tions of so large a number of scientists 
in a year’s time is a matter of concern 
to those who contemplate it. Year 
after year the phenomenon continues 
to present itself, however, and even the 
most experienced scientific investigators 
may occasionally suffer. 

We may liken the verdict of disap- 
proval by a study section following its 
study of a research proposal to the deci- 
sion by a group of medical consultants 
that a case before them is one of a cer- 
tain acute illness. Illnesses have symp- 
tomatology and epidemiology. What is 
the epidemiology of the disorder we are 
considering, and what is its symp- 
tomatology? An epidemiological study 
is often a long-range and time-consum- 
ing undertaking, and is mentioned 
here only to emphasize a need. Symp- 
tomatology can, however, be described 
from a few collected cases, and it is the 

Dr. Allen is chief of the Division of Re- 
search Grants, National Institutes of Health, 
Bethesda, Md. 
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purpose of this article to indicate the 
symptomatology as displayed in a 
sample group of “disapprovals.” 

The sample consisted of 605 applica- 
tions for grant of funds to initiate or 
continue research which were disap- 
proved (2) in the round of study-sec- 
tion meetings in the spring of 1959. 
Thirty-three study sections were in- 
volved, representing the many different 
areas of research support in the over-all 
field of medical and related biological 
research covered in the National Insti- 
tutes of Health’s research grants pro- 
gram. The adverse comments made on 
these 605 research proposals prior to 
the vote on each are summarized in 
the minutes of the various study sec- 
tions. These minutes have furnished the 
material for the analysis reported here. 

As would be expected, a round-table 
discussion of a research proposal by 
from 15 to 20 scientists in the same gen- 
eral field, before vote on the question 
of approval, is not a mere voicing of 
stereotyped phrases. When a shortcom- 
ing of a research proposal is commented 
on, however, it is easy to decide whether 
it concerns the problem—the question 
the proposed research would seek to 
answer—or the approach by which the 
answer is to be sought, or the com- 
petence—the total of scientific judg- 
ment and technical skills—that it is 
proposed to mobilize toward the pur- 
suit of the research. These three cate- 
gories, with a fourth that has been 
called simply “other,” have been made 
the basis for a primary classification of 
all shortcomings that were commented 
upon in the study-section minutes deal- 
ing with the 605 disapproved (2) re- 
search proposals. The results of this 
initial classification may be seen in the 
four italicized subcaptions in Table 1. 
It is seen that in 58 percent of the 

cases of the “disorder” we are consid- 
ering, there are symptoms in the area 
of the problem: its importance or time- 
liness, in the general scientific area 
covered by the NIH program of re- 
search support, is not sufficient to war- 
rant expenditure of NIH _ research 
funds on it. In 73 percent the approach 
is involved: the method of attack, as 
proposed, will not yield sufficiently 
useful data. In 55 percent the disorder 
manifests itself in inadequacy in the 
scientific competencies to be brought to 
bear upon the research, and in 16 per- 
cent there are other, miscellaneous 
manifestations. 

In setting up these four classes it is 
recognized that failure to choose a 
meritorious or timely problem (class I) 
and failure to plan an adequate ap- 
proach (class II) are reflections upon 
the investigator’s judgment or the ade- 
quacy of his information regarding 
recent advances in the chosen area of 
research or in collateral areas. To 
combine class I and class II criticisms 
and put them in class III would, how- 
ever, defeat the purpose of spreading 
out the spectrum of criticism to permit 
examination of the intensity of each 
portion. 

In view of the fact that before a 
decision is made to undertake or con- 
tinue a federal project of any kind, not 
excluding research projects, the pro- 
posal must be measured against the 
criterion, “Is this project necessary?,” 
the absence of the specific criticism of 
lack of necessity may be surprising. If 
the specific criticism appeared at all, it 
would fall in class I. Clearly, no re- 
search can be regarded as necessary if 
it is “not likely to yield any new or 
useful information” (Table 1, criticism 
No. 1). The same may be said for the 
remaining adverse criticisms that make 
up class I. One or another of these was 
made in connection with 58 percent of 
the 605 applications. It can be said, 
therefore, that a verdict equivalent to 
“this research is not necessary” has a 
high rate of occurrence among the rea- 
sons for disapproval given in the study- 
section recommendations. If, on the 
other hand, the proposed research has 
scientific merit, if the approach is good, 
and if the investigator and his associates 
in the project can supply the necessary 
competence, then, in an era when sci- 
entific advance is clearly necessary, the 
project, promising as it does to con- 
tribute to such advance, must itself be 
deemed necessary. This is particularly 
true of basic research: needed “break- 
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throughs” may come from it in almost 
any direction. 

It should be emphasized that the 
criticism of lack of “competence,” as 
the term is used in class III, does not 
necessarily mean that the investigator 
proposing the research is not a good 
scientist. The lack of adequate com- 
petencies could be simply a lack of 
sufficient acquaintance with the recent 
literature bearing upon the proposed 
research, or, say, failure to include 
provision for the collaboration of a 
well-trained biochemist in a proposed 
research study in which some advanced 
biochemical technique is called for. 

The shortcomings pointed out by the 
study sections are given in Table 1, ar- 
ranged under the four category head- 
ings. There are 26 entries in the list. 
Each of the 26 is a blend of closely 
related but variously phrased criticisms. 
The phraseology adopted in each in- 
stance can be regarded as a sort of 
verbal mode or mean for the group of 
criticisms it stands for. It is believed 
that the “averaging” has in no instance 
distorted significantly the meaning of 
any of the criticisms as actually phrased 
in the study-section records. 

Just as the percentages corresponding 
to the four main classes add up to 
more than 100 percent, so also those 
within any one of the four groups add 
up to more than the percentage for that 
group. In both cases the excess is due 
to the fact that a given research pro- 
posal may have more than one adverse 
characteristic. For the 605 applications, 
one or another of the 26 criticisms oc- 
curred to an over-all total of 1558 
times. 

It may be noted that the criticisms 
are not mutually exclusive and, also, 
are not of the same order of either 
comprehensiveness or importance. Cri- 
ticism No. 11, for example, is general 
enough to embrace Nos. 13 and 15. 
The criticisms far down the list in each 
of the first three classes are clearly of 
less importance than the leading items 
and in some instances would obviously 
not in themselves warrant disapproval 
of an application. Such differences are 
to be expected when the basic mate- 
rial for the analysis is, as here, taken 
from a summary record of free and un- 
constrained discussion of a research 
proposal. 

The leading item in each of the first 
three categories is equivalent to “un- 
qualified” or “not suitable.” The prob- 
lem is not qualified to be included 
among meritorious research problems 
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(No. 1); or the approach is not suitable 
for this specific problem (No. 8}; or 
the man is not qualified to conduct this 
specific research (No. 17). The second 
item (No. 9) under approach is com- 
parable, except that it indicates that the 
applicant has failed to give enough in- 
formation to permit the study section to 
arrive at a decision on whether or not 
the approach is suitable. Nebulous de- 
scription of the problem (No. 7), on 
the other hand, is rare. Apparently the 
investigator finds it easier to define 
sharply the goal of his proposed re- 
search than to bring into sharp focus 
the route he proposes to follow. Most 
of the other items in each of the three 
large categories are equivalent to 
“partially unqualified.” 

Item No. 3, “the problem is more 

complex than the investigator appears 
to realize,’ might with good reason 
have been placed in class III instead 
of class I. : 

The criticisms that occurred in the 
discussions summarized in the study- 
section minutes were, of course, voiced 
primarily in an effort to arrive at a 
balanced judgment of the merits of 
each research proposal, not to aid 
investigators in perfecting their con- 
ception or description of research pro- 
posals. Some criticisms—for example, 
“the approach lacks scientific imagina- 
tion” (No. 12)—would be of little help 
to the investigator if they were relayed 
to him. It is believed, nevertheless, that 
the total list of 26 adverse characteris- 
tics—the “symptomatology” for disap- 
proved research projects—could well be 

Table 1. Shortcomings found in study-section review of 605 disapproved research grant ap- 

No. Shortcoming % 

Class I: Problem (58 percent) 
1 The problem is of insufficient importance or is unlikely to produce any new or useful 

information. 33.1 
2 The proposed research is based on a hypothesis that rests on insufficient evidence, is 

doubtful, or is unsound. 8.9 
3 The problem is more complex than the investigator appears to realize. 8.1 
4 The problem has only local significance, or is one of production or control, or other- 

wise fails to fall sufficiently clearly within the general field of health-related research. 4.8 
5 The problem is scientifically premature and warrants, at most, only a pilot study. 3.1 
6 The research as proposed is overly involved, with too many elements under simul- 

taneous investigation. 3.0 
7 The description of the nature of the research and of its significance leaves the 

proposal nebulous.and diffuse and without clear research aim. 2.6 

Class II: Approach (73 percent) 
8 The proposed tests, or methods, or scientific procedures are unsuited to the stated 

objective. 34.7 
9 The description of the approach is too nebulous, diffuse, and lacking in clarity to 

permit adequate evaluation. 28.8 
10 The over-all design of the study has not been carefully thought out. 14.7 
11 The statistical aspects of the approach have not been given sufficient consideration. 8.1 
12 The approach lacks scientific imagination. 714 
13 Controls are either inadequately conceived or inadequately described. 6.8 
14 The material the investigator proposes to use is unsuited to the objectives of the 

study or is difficult to obtain. 3.8 
15 The number of observations is unsuitable. aa 
16 The equipment contemplated is outmoded or otherwise unsuitable. 1.0 

Class III: Man (55 percent) 
17 The investigator does not have adequate experience or training, or both, for this 

research. 32.6 
18 The investigator appears to be unfamiliar with recent pertinent literature or methods, 

or both. 13.7 
19 The investigator’s previously published work in this field does not inspire confidence. 12.6 
20 The investigator proposes to rely too heavily on insufficiently experienced associates. 5.0 
21 The investigator is spreading himself too thin; he will be more productive if he con- 

centrates on fewer projects. . 3.8 
22 ‘he investigator needs more liaison with colleagues in this field or in collateral fields. 1.7 

Class IV: Other (16 percent) 
23 The requirements for equipment or personnel, or both, are unrealistic. 10.1 
24 It appears that other responsibilities would prevent devotion of sufficient time and 

attention to this research. 0 
25 The institutional setting is unfavorable. 3 
26 Research grants to the investigator, now in force, are adequate in scope and amount 

to cover the proposed research, 1.5 
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used as a check list for criticism of 
grant applications by the investigator 
himself prior to their submission, no 
matter to what granting agency. 

Summary 

A list is given of 26 shortcomings 
mentioned repeatedly in study-section 
discussion of 605 research grant appli- 
cations that were subsequently disap- 
proved (2) (by vote, following the dis- 

cussion). The shortcomings have to do 
with either (i) the conception of the 
research problems, or (ii) the proposed 
route of approach toward their solu- 
tion, or (iii) the competencies to be 
mobilized toward prosecution of the 
research, or (iv) miscellaneous other 
matters. The percentage frequency of 
applications (in the total of 605) in 
which a given shortcoming was found 
is reported for each of the 26. Certain 
of the items in the list are discussed 
briefly. 

Charles Oberling, Research 

Worker on the Nature of Cancer 

Charles Oberling, director of the In- 
stitute for Cancer Research Gustav 
Roussy of the University of Paris, was 
fortunate in his upbringing as scientist 
and man. It shaped him, as if pur- 
posely, to fight against the most chal- 
lenging of diseases and to enjoy his life. 

Oberling was born in 1895 in Metz, 
but his father—a postal clerk whom he 
ever remembered with admiring love— 
soon moved the family to Strasbourg. 
Here Charles was educated, gained en- 
trance to the university, and studied 
medicine. But not without interruption. 
He joined the army in 1914, was seri- 
ously wounded twice, and only in 1920 
became a doctor. Then fortune favored 
him again. The university had as pro- 
fessor of pathological anatomy the re- 
nowned cytologist Pierre Masson, in- 
ventor of revealing histological methods, 
who took Oberling on his staff. During 
eight years with Masson, Oberling re- 
ceived an intensive training in cytology 
and through this was enabled to dis- 
cover new facts about the nephroses 
and the reticuloendothelial system, and 
to obtain a firsthand knowledge of 
tumor cells. He was assistant professor 
at Strasbourg when, in 1928, he was 
asked to become an associate professor 
of the Faculty of Medicine of Paris in a 
division dealing with histology, embry- 
ology, and pathological anatomy. 
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It happened that professor Gustav 
Roussy, who headed the division, was 
an experimentalist, ardently concerned 
with founding an institute for cancer 
research. Soon he had Oberling ex- 
perimenting with him on the tumors 
of laboratory animals. In another two 
years he had achieved his institute, and 
Oberling was made its chef de service. 
Together they published a definitive 
atlas on the growth of the human 
central nervous system, but Oberling’s 
work was now mostly experimental. He 
found out much about the transplantable 
growths of small mammals and the 
virus-induced tumors of fowls, and in 
addition he showed such ability as 
teacher and organizer that he was 
called to Strasbourg in 1937 to succeed 
Borrel in the chair of hygiene and 
microbiology. 

Amédée Borrel is now a well-nigh 
legendary personage to French scientists 
concerned with the actuation of tumors. 
He it was who first ventured the view, 
in 1903, when little was sure about 
viruses, that they are the cause of 
tumors, and for this view he sought 
and fought throughout his later life. 
The times were hostile to it, for the 
hopes aroused in the Pasteurian epoch 
that tumors would prove to be due to 
microbes had been destroyed by tests 
of the newly transplanted growths of 

Notes 
1. Competitive applications are (i) applications 

requesting support for a new research project 
not previously supported by the NIH, and (ii) 
applications requesting continuation of sup- 
port beyond the existing term of commit- 
ment. The “nearly 6000’’ applications referred 
to in the text consisted of 4600 proposals to 
initiate and 1200 to continue research; also, 
but not included in this analysis, there were 
4500 awards of an additional year’s support 
granted on study-section recommendations pre- 
viously made and 650 (competitive) applica- 
tions for additional funds to supplement 
awards already made. 

2. Disapproval of an application by a_ study 
section has the force only of a recommenda- 
tion to one of the National Advisory Coun- 
cils. Council acceptance of the recommenda- 
tion makes the disapproval official. 

the rat and mouse: these growths 
yielded no other cause, on transfer, 
than their own living cells. Realizing 
through his own experimentation that 
this was so, Ehrlich had quit the tumor 
problem for others that he could solve. 

Oberling’s new academic duties re- 
quired that he learn far more than he 
taught, and in strange fields. Hence, he 
did little on cancer before World War II 
began. By that time he had such a 
reputation as hygienist that late in 1939 
he was asked by the Shah of Iran to 
reorganize medicine in Teheran and to 
try to make the city a more healthy 
place. Toward these ends he would 
be appointed dean of the Faculty of 
Medicine. He was working on war 
gases, but he was advised by the French 
Government to accept the offer. Dur- 
ing two years in Iran he reformed the 
medical curriculum in the university, 
converted the city hospitals into uni- 
versity centers staffed with the best 
specialists, founded a school for nurses, 
and greatly improved sanitation through- 
out the immediate region. Then, with 
his task carried out, he journeyed in 
1942 to the United States to undertake 
cancer research anew, but upon land- 
ing was again asked to come to Iran, 
this time to improve health throughout 
the country. 

On the way back he had the first of 
the cardiac “strokes” which were to 
harass him throughout his remaining 
17 years. Feeling unequal now to the 
task in Iran and unwilling to return to 
an occupied France, he brought his wife 
and boys to the United States and tried 
to enter its army. He was rejected be- 
cause of his medical history, and so he 
became pathologist-in-chief at the Mary 
Imogene Bassett Hospital in Coopers- 
town, New York. The directors of that 
enlightened institution could not have 
known that in appointing him they 
acted to further cancer research even 

SCIENCE, VOL. 132 



tions 
roject 
1 (ii) 
sup- 

nmit- 
erred 
Is to 
also, 
were 
pport 
| pre- 
plica- 
ment 

study 
enda- 
Soun- 
enda- 

wths 
sfer, 
zing 
that 
mor 
Ive. 

re- 
1 he 
, he 
ar IT 
ine 
939 
n to 
d to 
thy 
ould 
y of 

snch 
Dur- 
the 

sity, 
uni- 
best 
rses, 
ugh- 
with 
1 in 
take 
and- 
ran, 
hout 

t of 
> to 
ning 
the 

n to 
wife 
tied 
be- 

> he 
lary 
ers- 
that 
lave 
they 
sven 

- 132 

to this day. For during his stay at 
Cooperstown he not only carried out 
his hospital tasks with engaging gusto, 
lecturing on war pathology in addition, 
but, stimulated by his environment and 
aided by an excellent library, he com- 
pleted his book, Le Probléme du Can- 
cer. It was published in 1942 and was 
admirably translated as The Riddle of 
Cancer by William H. Woglom, previ- 
ously editor of Cancer Research, as was 
also a revision in 1952. The book has 
since gone into several editions and has 
appeared in Spanish and German. It 
tells what is known about cancer with 
that limpid clarity one likes to think 
of as French; although written with 
zest for the lay scientist, it is backed 
by references, and specialists continue 
to gain from it because of the author’s 
enterprising thought. 

Oberling was still dean in Teheran 
University, and now the Fighting 
French urged him to return to Iran. 
He did so in 1944, ranging the whole 
country, inspecting local conditions and 
hospitals, starting medical schools in 
Meshed, Shiraz, Isfahan, and Tabriz, 
and radically bettering the situation. 

In 1947 Roussy died and Oberling 
became his successor; for although he 
had done almost no laboratory research 
during the previous ten years, his book 
had been potent in stimulating it. Long 
before, while he was still with Roussy, 
he and M. Guerin had discovered that 
a virus producing and maintaining a 
transplantable leukemia in fowls would 
cause solid growths as well. Thus they 
were led to perceive not only that the 
leukemia studied was a neoplastic dis- 
ease of blood cells but that a single 
virus can cause various tumors.. Thus 
the problem presented by their diversity 
was simplified. On the basis of these 
facts, and others set forth in his book, 
Oberling had become convinced, even 
before succeeding Borrel, that viruses 
cause tumors in general. Since then 
several neoplastic viruses of unprece- 
dented subtlety and scope had been 
discovered in mammals. Furthermore, 
the electron microscope had opened a 
new era in cytology, and it had actually 
revealed in situ the particles of some 
tumor-producing viruses. At last one 
could study the minute pathology of 
tumor cells, not only as such, but with 
special reference to whether they owe 
their state to the action of viruses. To 
Oberling these were the most important 
of tasks. 

A curious situation had developed 
concerning the chicken tumors. Many 
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such growths had been induced by 
means of chemical agents, but from 
none had a causative virus been ob- 
tained, whereas every “spontaneous” 
fowl tumor adequately tested had yielded 
one. Furthermore, the spontaneous 
tumors propagated for years had under- 
gone a morphological simplification 
(like many mammalian neoplasms of 
unknown cause when thus maintained). 
In both these respects they differed 
from the recent, chemically induced 
growths. Hence the old supposition was 
brought forward anew that they could 
not be true neoplasms. Nature had to 
accord with artifice, else she could not 
be real. But Oberling, working once 
more with Guerin, induced in 1950 a 
fowl sarcoma with 20-methylcholan- 
threne that not only had the morpho- 
logical characters of a “spontaneous” 
tumor but yielded a causative virus. 
Other workers have recently obtained 
a causative virus from rat lymphomas 
induced by radiation. 

As time went on, repeated cardiac 
episodes wore Oberling down; yet he 
could still achieve through his able and 
devoted young associates. Together they 
proved with the electron microscope 
that the virus particles causing fowl 
tumors have a form so characteristic 
as to be readily distinguishable from 
normal cell constituents. Following the 
intracellular cycle of these viruses elec- 
tronically, they found that it takes place 
entirely in the cytoplasm, as does the 
cycle of the milk virus responsible for 
the nodules from which mammary 
mouse cancers arise. Also they saw par- 
ticles characteristic of the fowl viruses 
scattered in certain organs of healthy 
chickens. Oberling came to realize that 
some viruses pass through a phase in 

which electron microscopy fails to dis- 
close them, and he asked himself 
whether in many tumors they may not 
persist only in this.form yet be re- 
sponsible for the neoplastic state. His 
group were engaged in comparing the 
ultrastructure of human tumor cells 
with that of normal cells of the same 
sort throughout his last years. 

Oberling served not only as director 
of research but as a teacher and lecturer 
also in the Faculty of Medicine of 
Paris, and in 1949 the university ap- 
pointed him professor of carcinology, 
creating this post, with its apt title, 
especially for him. In 1956 he was 
made professor of experimental medi- 
cine in the Collége de France, a chair 
that was once Claude Bernard’s. Both 
distinctions meant more duties, and 
these came while his physical powers 
were being lopped away. Nevertheless 
he labored on and even journeyed to 
far-off spots on occasion. To see him 
at the end of a grueling symposium was 
to feel compassion, so exhausted was 
he in all save mind. Yet when invited, 
shortly before his death, to join a 
gathering of virologists in New York 
and give an address that would render 
it memorable to one of their number, 
a personal friend, he came, and con- 
cealing how weary he was, spoke even 
better than had been hoped. A few 
days after returning to France in Janu- 
ary 1960, he fell ill, and a few weeks 
later an emergency operation disclosed 
an unsuspected, widely distributed can- 
cer. He died within a few hours. Had 
he known of his disease he might have 
remarked, as a spur to research, that 
man still walks in the shadow of cancer 
all his days, just as throughout his long 
past, though now so often rescued. 

Charles Oberling was a naturalist in 
a widely diverse sense of the term. He 
delighted in phenomena, and his life 
had many facets. As a boy in Stras- 
bourg he fell under the spell of the 
arts and was strongly inclined toward 
music. He had indeed the artistic tem- 
perament, yet with it an urgent sense 
of responsibility. The gift of admiring 
was his; he always saw things to enjoy. 
The interlude in Iran was to him a 
resplendent adventure because he soon 
came to love the people and their 
country. Fair-minded and humorous, 
comprehending and wise, his presence, 
wherever he went, gave personal hap- 
piness to workers against disease. 

PEYTON Rous 
Rockefeller Institute, 
New York, New York 
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Science in the News 

Regulating the Drug Industry: Reports 

Ask for Reforms While the Industry 

Leaders Ask for Trademark Protection 

Among the outgrowths of Senator 
Kefauver’s drug investigation was the 
appointment, by Arthur Flemming, Sec- 
retary of the Department of Health, 
Education, and Welfare, of two com- 
mittees to look into charges of lax per- 
formance by the Food and Drug Ad- 
ministration. One was a group of 
educators and scientists organized under 
the National Academy of Sciences, 
which was to look into the scientific 
side of the question; the other was a 
triumvirate of government officials with 
investigative experience who were to 
look into charges that decisions of FDA 
officials had been unduly influenced by 
their cordial relations with the industry 
they were charged with regulating. 

For both committees the key case 
was that of Henry Welch, the now- 
retired chief of FDA’s antibiotics divi- 
sion, who had earned a quarter of a 
million dollars in half a dozen years 
as a result of his interest in a number 
of scientific journals supported by ad- 
vertising from firms marketing antibi- 
otics. Welch’s superiors at FDA knew 
of his association with the journals. 
He was openly the editor. They did 
not know the “honorarium” he said he 
was receiving for this service was a 
share of the advertising and reprint 
revenues, or that one of the reasons the 
publications showed no profits was 
that Welch’s honorarium was running 
to $40,000 a year. 

The National Academy committee 
was asked to see whether the decisions 
of FDA officials, particularly those in the 
antibiotics division headed by Welch, 
were scientifically sound. The commit- 
tee was also invited to make any gen- 
eral recommendations it cared to make 
about the working of FDA. 

The second committee, working out 
of the office of HEW Secretary Flem- 
ming, was to make sure, first, that there 
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were no more Welches working at FDA, 
and second, whether the general rela- 
tions of FDA employees with the drug 
industry were not cordial to the point 
where FDA was inclined to be unduly 
generous in seeing things from the in- 
dustry point of view. 

The National Academy committee 
filed its report in October. It found the 
decisions in the sample of FDA cases 
it had studied “acceptable,” but went 
on to make 11 recommendations for 
enlarging the powers or revising the 
procedures for regulating the drug in- 
dustry. The recommendations in gen- 
eral paralleled the recommendations 
made by FDA itself last summer (Sci- 
ence, 17 June) under the pressure of 
the Kefauver investigation, and Flem- 
ming endorsed all of the committee’s 
proposals except one, regarding adver- 
tising, whose effects extended to other 
agencies of the government beyond his 
control. Flemming promised to study 
the feasibility of the proposal on adver- 
tising. The tone of the National Acad- 
emy report was that FDA is doing a 
decent enough job considering the limi- 
tations of budget, of personnel, and of 
legal powers under which it must work, 
but that all of these will have to be en- 
larged if FDA is going to do a really 
satisfactory job. 

Personnel Investigation 

The second committee, investigating 
personnel, has yet to file its report, but 
it has leaked enough of its feelings to 
foreshadow its findings. These are that, 
although there are no more such blatant 
conflict of interest situations in FDA as 
Welch represented, the relations be- 
tween FDA and the drug industry are 
indeed much too cordial. The commit- 
tee would like to see a return to the 
arm’s length stance of FDA that pre- 
vailed from the time of the New Deal 
through until about the end of World 
War II. Unlike the recommendations of 
the National Academy committee, this 
does not find much sympathy in FDA, 

where the official view is that FDA can 
now accomplish a good deal that is use- 
ful by enlisting the cooperation of in- 
dustry, something which would be dif- 
ficult to do if the position of FDA were 
changed from regulator to policeman. 

Any major policy changes at FDA 
will have to be confirmed by the new 
administration, but everyone assumes 
that the FDA under the Kennedy ad- 
ministration will go at least as far in 
asking for legislative reforms as the 
FDA did at its testimony before the 
Kefauver committee last June. It is 
assumed that the new HEW secretary 
will reaffirm Flemming’s endorsement 
of the proposals of the National Acad- 
emy commnittee. 

Whether the new secretary will move 
to carry out the recommendations of 
the personnel investigating committee 
over the objections of career officers at 
FDA is less clear. Much will depend 
on how convincingly the investigators 
can document their case. No one seri- 
ously supposes that Democratic and Re- 
publican leaders in Congress are any 
less determined in fighting for their 
points of view on controversial mat- 
ters because their cordial relations al- 
low them to work out informal arrange- 
ments for cooperating on numerous 
subsidiary matters. The same applies 
to attorneys on opposite sides of a law 
case and even to Soviet and American 
diplomats across an international con- 
ference table. Everyone, except the 
most naive, recognizes that such cordial 
relations not only make life pleasanter 
for the antagonists, but very substan- 
tially expedite the business at hand. 

The problem at FDA, as at other 
government regulatory agencies, is that 
cordial relations are not on quite as 
reciprocal a basis as they are among at- 
torneys and legislators and diplomats. 
The industry people have generous ex- 
pense accounts with which to entertain 
the government personnel, and jobs to 
offer them in the event they should 
choose to leave government service. 
There is the danger not of cordiality 
between the regulators and the regulat- 
ed, which is useful, but of the regula- 
tors’ coming to forget that, despite the 
room for a great deal of useful coop- 
eration, the regulators and regulated 
do, or should, after all, represent oppos- 
ing interests and opposing points of 
view. 

A good case can be made, though, 
that the effectiveness of an agency in 
safeguarding the public interest is more 
closely related to the tone set by the 
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Administration and top political ap- 
pointees in an agency than by the per- 
sonal relations of the career civil serv- 
ants with their contacts from the in- 
dustry. 
A recent survey of FDA employees 

showed that half of them had consid- 
ered leaving the agency in the past 
year. The problem of getting and 
keeping capable employees is especially 
severe with scientific personnel who in 
government have neither the salaries 
that go with employment in private in- 
dustry nor the amenities that go with 
an academic career. Hedging them 
round with regulations implying they 
are not to be trusted does not help 
the matter, but neither, on the other 
side, does a feeling that their bosses, 
the Administration, or the relevant 
Congressional committees are inter- 
ested in cooperating with industry, or 
in cutting the budget to the point 
where the staff feels that either budget 
paring or seeking cooperation has 
taken precedence over seeking to pro- 
tect the public interest. 

In at least one area the FDA cannot 
be accused of leaning over too far to 
see the industry’s point of view. Sev- 
eral of the major companies have lately 
been encouraging publicity for the 
counterfeiting drug problem, partly in 
hopes of pressuring the FDA into ex- 
pending more of its resources in com- 
batting the problem. 

“An insidious racket that threatens 
the health of every man, woman, and 
child is spreading throughout Amer- 
ica,” announced Parade, a Sunday 
newspaper supplement. “The racket,” 
said Parade, “is a flourishing under- 
the-counter trade in fake and diluted 
drugs, stamped with the counterfeit 
trademark of reputable firms.” In fact, 
so far as FDA officials can tell, the 
racket does not necessarily, or even 
normally, involve either fake or diluted 
drugs. It stems from the situation of 
which the Kefauver committee made 
so much: that a great many drugs are 
sold at a modest price under their 
generic names (e.g., reserpine) and at 
a much higher price under their trade 
names (e.g. Serapsil, the trade name 
under which Ciba sells reserpine). The 
economics of the drug industry which 
account for this situation are reason- 
able or unreasonable, depending on the 
analyst’s point of view, but the mere 
existence of the situation places a 
great temptation before the retail drug- 
gist: the temptation to substitute un- 
branded drugs for all or part of a 
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prescription specifying a specific brand. 
The druggist feels the patient is no 

‘ worse off, having received the right 
medicine, while the druggist is a good 
deal better off, having pocketed the 
difference between the price of the 
branded and unbranded drug. (If the 
prescription had merely called for the 
drug by its generic name the customer 
might have gotten the unbranded drug 
at its proper price.) 

Substitution is illegal, and there is 
a fair chance of the druggist’s being 
caught unless the substituted pills hap- 
pen to appear to be indistinguishable 
from the specified brand. Here the 
temptation extends to the small drug 
firms, most of which do not actually 
manufacture drugs, but simply buy the 
chemicals in bulk form and manufac- 
ture pills. A number of firms make a 
specialty of making pills that look like 
those of the higher priced brands. This 
is unethical but, in most states, prefectly 
legal, and the availability of such goods 
further increases the temptation of the 
druggist to substitute by reducing the 
likelihood of his being caught. 

In the game’s fully developed form, 
the risk and a share of the extra profits 
are passed from the retail druggist to 
the distributor, who assures the drug- 
gist that his pills not merely look like 
the high priced brand, but really are 
the high priced brand, obtained at a 
bargain price and therefore for sale at 
a bargain price. In the slim chance that 
the druggist is caught, probably by a 
detective employed by the large drug 
firm to make purchases and send the 
prescriptions to the plant for analysis, 
the druggist can stoutly claim that he 
has done nothing wrong, but must have 
been taken in by a deceitful wholesaler. 
One major drug firm says it found that 
12 percent of all prescriptions written 
for its products were partially or wholly 
filled with unbranded substitutes. 

An Old Problem 

The problem has existed for years, 
but it is only in the past few months 
that the industry has begun to seek 
publicity. Until recently the major 
firms preferred to hush up the situa- 
tion. They feared that talking about 
the problem would merely cause the 
public and the medical profession to 
lose faith in the extra assurance of 
first quality in a brand name. There 
would be no point in paying a premium 
for a well-known brand if in fact there 
was a good chance you would actually 
get not merely unbranded drugs, which 

are usually, but not always, as good as 
the well-known brand, but unbranded 
drugs handled and distributed by peo- 
ple whose ethics aré highly question- 
able. 

The new attitude of those firms that 
have been seeking publicity for the 
situation stems partly from the feeling 
that the problem has grown to the 
point where it is getting to be pro- 
hibitively expensive for the brand 
owners to finance a private policing 
system themselves. They would like to 
arouse the public to demand stricter 
enforcement by state and federal au- 
thorities and stiffer penalties for proven 
offenders, who now tend to get off 
with very light sentences. 

Public Health 

The companies make the point that 
the racket not only costs the legitimate 
manufacturers a good deal of money, 
but that the public health is being en- 
dangered since a man who is counter- 
feiting trademarks can hardly be 
trusted to make drugs at all. But the 
problem, from the public’s point of 
view, involves more than cracking 
down on firms for counterfeiting trade- 
marks. The same man with the same 
ethics and the same manufacturing 
procedures who is counterfeiting may 
also be selling legitimate unbranded 
drugs of inferior quality. The National 
Academy report endorsed the Food and 
Drug Administration’s proposed legis- 
lation for strengthening its powers to 
regulate and supervise the manufacture 
of all drugs, a step which would help 
keep inferior drugs from reaching the 
public whether masquerading as well- 
known brands or not. 

The curious aspect of this effort to 
arouse the public to a special phase of 
the problem of regulating commerce 
in drugs is that the sensationalist ar- 
ticles, illustrated by suitably horren- 
dous photographs of the interior of a 
raided firm, arranged for by publicists 
for a drug company, may well do more 
good in the long run than the emi- 
nently sensible report of the National 
Academy committee. For the scientists’ 
report, after all, only restates the sort 
of recommendations that knowledge- 
able people have been making for 
years. The publicity about drug coun- 
terfeiting may result in considerable 
pressure on legislators to do something, 
while the National Academy report is 
being read mainly by people who are 
already convinced that something ought 
to be done.—H.M. 
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News Notes 

New Children’s Science Book List 

Issued by AAAS Library Program 

The AAAS Science Library Program 
has begun distribution of its new Sci- 
ence Book List for Children to all 
state school systems in the United 
States. The list, which contains 1105 
titles, is designed as a guide to recrea- 
tional and collateral reading in the sci- 
ences, including mathematics, for ele- 
mentary-school students up to and in- 
cluding the eighth grade, and as an 
acquisition guide for elementary-school 
and public libraries. Its publication by 
the AAAS was made possible under a 
grant from the National Science Foun- 
dation. 

The Selection Process 

The new list is based substantially 
on selections by four college students 
outstandingly competent in science. In 
establishing the selection process, the 
AAAS followed the counsel of the late 
eminent historian of science George 
Sarton, who said: “Such elementary 
books deserve to be criticized with 
particular care, but it is very difficult 
to find reviewers who are willing, com- 
petent, and reasonable. Good scholars 
are often too snobbish and supercilious 
to judge elementary books as they ought 
to be judged, severely with regard to 
essentials, leniently with regard to de- 
tails, kindly always. Perhaps the best 
judge of an elementary book is a 
young man, not yet too far removed 
from the elements, provided he is suf- 
ficiently modest and generous.” 

The four undergraduates chosen to 
assist in evaluating the scientific con- 
tent of the books were William B. 
Blacklow of Ohio Wesleyan University; 
Delio Gianturco of Georgetown Uni- 
versity; Robert W. Lynn of Haverford 
College; and Douglas E. Miller of the 
University of Michigan. 

The selections were reviewed by an 
advisory group of librarians recom- 
mended by the American Association 
of School Librarians, who appraised the 
books for potential interest, suitability 
of content, and vocabulary and desig- 
nated comparative difficulty. Finally, 
the list was reviewed by Hilary Deason, 
director of the AAAS Library Program, 
in collaboration with Ruth N. Foy, 
library consultant for the Baldwin- 
Whitehall Schools, Pittsburgh, Pa. 
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Deason comments that the list gives 
“preference to books that are the most 
valuable for the purpose of developing 
a child’s mind and teaching the basic 
concepts of science. No fiction has 
been included. We have excluded 
whenever possible those books that are 
overly sentimental, that are anthropo- 
morphic in style, and that cover so 
much subject matter superficially t! at 
the reader actually learns nothing by 
reading the book. Such books convey 
erroneous ideas and are repugnant to 
many bright children. 

“The best science books for children 
are those that deal with a single basic 
idea, concept, or subject, which is de- 
veloped accurately and completely, 
using whenever possible the appropriate 
technical terms. By reading such books 
a child may progress from the very 
simple book to those that are a little 
more difficult in accordance with his 
natural interests and curiosity, and 
thus each book read will add to his 
total fund of knowledge.” 

Developed specifically as a guide to 
the purchase of books (other than 
textbooks for class use) under pro- 
visions of Title III of the National De- 
fense Education Act, the list is recom- 
mended by the AAAS for adoption 
by state educational departments and 
local school systems as a _ standard 
which satisfies the requirements of the 
Act. Any interested person may ob- 
tain a copy of the list by sending $1 
to AAAS headquarters in Washington. 

Other Science Library Programs 

Distribution of the Science Book 
List for Children is only one of the 
Science Library Program’s activities 
supported by the NSF. The Traveling 
High School Science Library Program, 
initiated in 1955, will in the 1960-61 
school year lend a collection of 200 
science books to more than 1600 high 
schools in every state and territory. 
The Traveling Elementary School Sci- 
ence Library, begun in 1959, will for 
the same period lend a collection of 
160 science books to 800 elementary 
schools and central libraries. 

The popular annotated list of paper- 
bound science books, entitled An In- 
expensive Science Library, goes into 
its fourth edition this year. It gives 
recommended reading for high-school 
and college students and for the gen- 
eral adult public. The book is available 
to schools on request and to the pub- 
lic at 25 cents a copy. 

European Science Institute 

Proposed at NATO Conference 

Senator Henry M. Jackson (D- 
Wash.) last week urged establishment 
of an International Institute of Science 
and Technology in Western Europe, an 
“M.I.T. of Western Europe,” to help 
assure “the continuing scientific pre- 
eminence of the NATO Community.” 
Jackson, chairman of the Scientific and 
Technical Committee of the NATO 
Parliamentarians Conference, meeting 
in Paris, made his proposal in his sci- 
ence report to the conference. 

Jackson pointed out that educational 
institutions like the Massachusetts In- 
stitute of Technology have played a 
central role in promoting scientific and 
technical development in North Amer- 
ica and that Western Europe has no 
comparable institutions. Expressing 
doubt that any one European country, 
by itself, could mobilize the financial 
and manpower resources needed to es- 
tablish the proposed science center, 
Jackson added that “the Western Euro- 
pean nations acting in concert could 
easily mobilize the money, skills, and 
facilities required.” 

In support of his pian, Jackson also 
criticized the view that NATO is only 
a military alliance: “NATO was formed 
and exists to promote cooperation in 
every field where the 15 members of 
our Community can do together what 
they cannot do apart. What better way 
to re-affirm this cardinal principle of 
our Community than by applying it to 
the problem of education in science 
and technology.” 

Oceanographic Cruise Ends 

The research vessel Chain of the 
Woods Hole Oceanographic Institution 
returned to her home port in mid-No- 
vember after a 5-month cruise which 
took her north of the Arctic Circle and 
into five European seaports. The expe- 
dition had a strongly international as- 
pect, with scientists from several Euro- 
pean nations aboard. In addition, 
during various portions of the trip the 
American scientists worked with the 
Norwegian research vessels Helland- 
Hansen and H. U, Sverdrup, the British 
Discovery II, and the Scottish Explorer. 

Most of the work was in the North 
Sea, the Norwegian Sea, and the North 
Atlantic between Iceland and the Brit- 
ish Isles. A variety of old. and new 
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techniques was used to examine the 
ocean waters, the bottom sediments, 
and the underlying crust. Many seismic 
observations were made at locations 
suggested by the foreign scientists in 
connection with their own research 
projects. 

Almost continuous use was made of 
the thermistor chain, a 600-foot in- 
strument-carrying chain that is towed 
astern to get continuous temperature 
recordings from the upper layers of 
the water. It was towed nearly 20,000 
miles. 

About three dozen scientists took 
part in the expedition for varying 
lengths of time. Among them were ten 
students doing summer work at the 
oceanographic institution. 

Planet Earth Film 

Series Completed 

The National Academy of Sciences 
has announced the completion of its 
“Planet Earth” film series. Produced 
under a grant from the Ford Founda- 
tion, the series includes 13 16-mm, 
27-minute educational films, available 
in both color and black-and-white, cov- 
ering the principal fields of geophysical 
research which have been stressed in 
connection with the International Geo- 
physical Year. 

The film series, the academy’s first, 
synthesizes man’s knowledge of his 
physical environment and also deline- 
ates the powerful new tools for gather- 
ing data on space and the cosmos, such 
as rockets and satellites. Extensive foot- 
age was shot for the series in all parts 
of the world, both during and after the 
International Geophysical Year, to pro- 
vide the viewer with a stimulating film 
of field work being done in his own 
country and in distant places. 

Although the inspiration for the pro- 
gram came from the IGY, the films 
give a rounded picture of man’s quest 
for knowledge in each field, outlining 
the principal discoveries and ideas and 
raising questions, concerning both the 
cosmos and the earth itself, that still 
challenge science. While utilizing the 
striking results of the IGY, the films 
range in content from early ideas and 
experiments to current ones, with some 
projection into the future. 

In the production of the films, spe- 
cialists in each of the 13 fields, from 
this country and abroad, were called 
upon for guidance. Because many of 
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the ideas in geophysics are abstract, 
animation is used as needed. 

Hugh Odishaw of the National 
Academy of Sciences is director of 
the series. Lothar Wolff of Louis de 
Rochemont Associates, Inc., is the pro- 
ducer. The series was produced by the 
academy in cooperation with the 
WGBH Educational Foundation, Cam- 
bridge, Mass. 

To assist in the development of the 
films, an Advisory Committee on Edu- 
cation (IGY) was established by the 
president of the academy. In addition, 
a working group drawn from the U.S. 
Office of Education, the National Sci- 
ence Teachers Association, the Na- 
tional Education Association, the Na- 
tional Academy of Sciences, and the 
National Science Foundation gave ad- 
vice on production of the series from 
the standpoint of stimulating interest 
in science in general and geophysics in 
particular. 

The academy has concluded an 
agreement with the McGraw-Hill Book 
Company, Inc., under which McGraw- 
Hill will distribute the films, either 
severally or in sets, both in the United 
States and abroad, to educational and 
research institutions at a price of $80 
for the black-and-white film and $150 
for the color film. The entire series is 
now available for preview at McGraw- 
Hill Text-Films, 330 W. 2nd St., New 
York, N.Y. 

U.S. Sponsors Space Research at 

Northern Ireland University 

Queen’s University in Belfast, North- 
ern Ireland, may become one of Great 
Britain’s chief centers of pure research 
in space as the result of a recent agree- 
ment with the U.S. Advanced Research 
Projects Agency. The agreement con- 
tracts for the largest amount of finan- 
cial assistance ever provided by the 
United States Government in this field 
in Western Europe. Cost for the first 
year is estimated at about $182,000, 
and support will continue at the rate 
of about $56,000 a year for approxi- 
mately 5 to 7 years. 

The project will be conducted by 
the university’s applied mathematics de- 
partment, headed by David R. Bates, 
who suggested the space program when 
he visited Washington last year. Bates’s 
department is engaged in two main ac- 
tivities—upper-atmosphere space re- 
search and study of the properties of 

atoms and molecules. It is the latter 
field which is being expanded. Although 
the research will have obvious military 
implications, it will not be secret. 

One immediate result of the new 
agreement is an arrangement for scien- 
tists from Belfast to spend periods of 
from 3 to 4 months in U.S. research 
plants. Another is the establishment at 
Queen’s University of a digital com- 
puting unit. Alexander Dalgarno is di- 
rector. Money is also to be supplied 
for additional research staff for the 
unit. 

News Briefs 

Basic research institute. The Basic 
Health Research Institute, a nonprofit 
entity chartered by the State of Illinois, 
has recently been transferred to Tucson, 
Ariz., and has started operations in a 
small building there. Current and 
planned programs are concerned with 
cellular processes, considered from vari- 
ous angles, such as growth, fertilization, 
behavior, and physiology. 

Additions to the group of researchers 
will be made only after careful study of 
the qualifications of those concerned. 
Each member must find his own finan- 
cial support, although sponsorship of 
the institute will be available when ap- 
plications are to be filed with grantor 
agencies. Overhead from grants is en- 
abling the institute to supply necessary 
facilities and services until it is suffi- 
ciently well established to enlist the sup- 
port of private foundations. For further 
information, communicate with Dr. 
Beatrice Gelber, President, Basic Health 
Research Institute, 509 North Santa 
Rita Ave., Tucson, Ariz. 

* oS * 

Biology film program launched. Ro- 
man Vishniac, a leading photographer 
of microscopic life, will produce the 
first part of a series of educational films 
entitled “Living Biology,” under an in- 
itial National Science Foundation grant 
of $112,340 awarded recently to Ye- 
shiva University. The 18-month grant 
will cover production of eight 28-min- 
ute films for use by secondary schools 
and five 45-minute films for colleges 
and universities. All will be 16-mm 
sound-color pictures. 

These 13 films are only the first part 
of a larger program. The complete se- 
ries will include 40 films, 24 for high- 
school use and 16 for college use. The 
work will take 342 years to complete. 
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The Audio-Visual Center of Yeshiva 
University, headed by Sidney Pleskin, 
and the university’s film library will pro- 
mote and distribute the “Living Biol- 
ogy” series under direction of the Na- 
tional Science Foundation. 

* * * 

Yale science center. Yale University 
has received a gift of approximately 
$10 million from C. Mahlon Kline of 
Philadelphia for the construction of a 
new science center. Kline, a graduate of 
the Yale Sheffield Scientific School, is 
honorary chairman of Smith, Kline and 
French Laboratories. The new center, 
which will be known as the Kline Sci- 
ence Center, will consist of a chemistry 
laboratory, a library and laboratories 
for the biological sciences, a geology 
building, and a central auditorium for 
the sciences. 

* * * 

AEC reactor training. Thirty-seven 
scientists and engineers—15 from eight 
foreign countries and 22 from the Unit- 
ed States—have started reactor tech- 
nology training at the Atomic Energy 
Commission’s Oak Ridge National Lab- 
oratory. The group is enrolled in the 
third session of 1-year courses in either 
nuclear reactor hazards evaluation or 
nuclear reactor operations supervision. 
The two courses were started in early 
1959, following announcement of the 
programs in 1958 at the Second United 
Nations International Conference on 
the Peaceful Uses of Atomic Energy at 
Geneva. Students from noncommunist 
foreign nations and the United States 
may enroll. 

* * * 

Canadian Medical Research Council. 
The Canadian National Research Coun- 
cil has announced the establishment of 
a Medical Research Council with re- 
sponsibility for all activities formerly 
conducted by NRC’s Division of Medi- 
cal Research. The new council will 
have virtually complete autonomy but 
will function under the general admin- 
istration of the National Research 
Council. 

The setting up of the Medical Re- 
search Council is an interim measure 
pending the government’s future con- 
sideration of appropriate legislation. 
The eventual establishment of a com- 
pletely independent Medical Research 
Council was implied in a statement in 
Parliament last summer. Chairman of 
the new body is R. F. Farquharson, 
professor emeritus of medicine, Univer- 
sity of Toronto and _ vice-president 
(medical) of NRC. 
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Grants, Fellowships, and Awards 

Atomic energy. Students in chemis- 
try, engineering, mathematics, or phys- 
ics may pursue graduate studies under 
Atomic Energy Commission special 
fellowships in nuclear science and en- 
gineering which are administered by the 
Oak Ridge Institute of Nuclear Studies. 
Some 150 fellowships are available, for 
first-, intermediate-, and terminal-year 
graduate study at a school selected by 
the fellow from a list of more than 50 
designated universities. Stipends range 
from $1800 to $2200 per year. An ad- 
ditional $500 is allowed for a spouse, 
and $500 each for a maximum of two 
dependent children. Tuition, fees, and a 
limited travel allowance are also pro- 
vided. 

Graduate students, or seniors who 
will have received their degrees by the 
beginning of the 1961-62 academic 
year, may apply for a fellowship to 
begin in the fall of 1961. Applications 
must be received by 6 January 1961. 
For further information, write to the 
Nuclear Science and Engineering Fel- 
lowship Office, Oak Ridge Institute of 
Nuclear Studies, Box 117, Oak Ridge, 
Tenn. 

Fertility. The Lalor Foundation has 
announced its 1961 program of awards 
in support of. research on the funda- 
mental biochemical and physiological 
mechanisms concerned with fertility and 
the early stages of reproduction in vari- 
ous forms of life. The awards may 
range up to $8000 per year, depending 
upon the scope and duration of the 
projects approved. Preference will be 
given to younger members of univer- 
sity and college faculty and staff, with 
an upper age limit of 41 years. The 
work may be carried on at the appli- 
cant’s own institution or elsewhere. 

The foundation will also grant post- 
doctoral summer or short-term re- 
search awards at the Marine Biological 
Laboratory, Woods Hole, Mass., or 
elsewhere, for appropriate projects in 
the fields specified. These awards will 
normally not exceed $1000 for a single 
man or a woman, $1200 for a married 
man working at his home institution, 
and $1350 for a married man with his 
principal program at another institution. 

Requests for information and for 
application forms should be directed 
to the Lalor Foundation, 4400 Lancas- 
ter Pike, Wilmington 5, Del. The final 
date for receipt of executed application 
forms, complete with supporting data, 
is 16 January 1961. Notification of ap- 

pointment will be on or before 15 
March. 

Psychometrics. The Educational Test- 
ing Service is offering for 1961-62 
two fellowships in psychometrics lead- 
ing to the Ph.D. degree at Princeton 
University. These are renewable re- 
search fellowships of $3750 per year, 
plus dependency allowances, which 
provide for part-time training in the 
general area of psychological measure- 
ment in the Princeton offices of the 
Educational Testing Service, in addi- 
tion to the normal program of graduate 
studies at Princeton University. To be 
considered, a candidate must either 
have taken the Graduate Record Ex- 
aminations in 1960 or register by 6 
January to take these examinations on 
21 January 1961. Fellowship applica- 
tions must be submitted before 6 Janu- 
ary 1961 to the Director, Psychomet- 
ric Fellowship Program, Educational 
Testing Service, Princeton, N.J. 

Scientists in the News 

The Royal Society has announced the 
election of two new foreign members, 
both of the United States. They are 
George W. Beadle, chairman of the 
division of biology at California In- 
stitute of Technology and former presi- 
dent of the AAAS, and George B. 
Kistiakowsky, professor of chemistry 
at Harvard University and chairman of 
the President’s Science Advisory Com- 
mittee. 

The National Science Foundation, 
which administers the United States 
Antarctic Research Program, has an- 
nounced the appointment of four sci- 
entists to top posts at U.S. antarctic 
stations. In addition, two men have 
been named to represent the United 
States in programs operated coopera- 
tively with Argentine and Australian 
scientists. The new appointees, listed 
below, will arrive in Antarctica this 
month and will remain from 1 year to 
15 months. 

George H. Meyer of the University 
of Texas will be station scientific 
leader at McMurdo, where geology, 
biology, and exploration geophysics 
projects are being carried on by a 
nine-member staff. Meyer will continue 
the bacteriological survey of the Mc- 
Murdo Sound area that he initiated a 
year ago. 

Norman S. Benes, who was meteorol- 
ogist-in-charge at Hallett Station in 
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1958, will be scientific leader at Byrd 
Station, where he will coordinate the 
activities of 11 scientists working in 
meteorology, geomagnetism, seismolo- 
gy, ionospheric physics, auroral physics, 
and glaciology. 

Ben W. Harlin, a U.S. Weather 
Bureau meteorologist of Louisville, 
Ky., will direct scientific work at the 
South Pole Station for the coming 
year. He participated in the Interna- 
tional Geophysical Year-Antarctic pro- 
gram as_ meteorologist-in-charge at 
Little America Station, 1957-58. 

Robert W. Titus of Reno, Nev., and 
Santa Rosa, Calif., also a U.S. Weather 
Bureau meteorologist, will head the 
scientific program at Hallett Station, 
where the U.S. is engaged in coopera- 
tive research with New Zealand. 
Two other Weather Bureau meteor- 

ologists have been assigned to coopera- 
tive scientific programs. L. David Drury 
of St. Louis, Mo., will be the U.S. rep- 
resentative at the Ellsworth Station on 
the Weddell Sea Coast, where the U.S. 
and Argentina conduct research. John 
E. Breckinridge of Binghamton, N.Y., 
will be the U.S. senior representative at 
Wilkes Station, where U.S. and Aus- 
tralian scientists are conducting re- 
search. 

Vincent D. Perry, vice president and 
chief geologist of the Anaconda Com- 
pany, will receive the 1961 Jackling 
Award of the Society of Mining Engi- 
neers, a constituent of the American 
Institute of Mining, Metallurgical and 
Petroleum Engineers, on 1 March 1961 
during the annual meeting of AIME, 
to be held from 26 February to 2 
March in St. Louis. Perry, who is 
being honored for his contributions to 
geology and geophysics, will deliver 
the annual Jackling lecture after the 
presentation. 

A. F. Frederickson, formerly of the 
Pan American Petroleum Corporation, 
has been appointed chairman of the 
department of geology at the Univer- 
sity of Pittsburgh. Before he joined 
Pan American, Frederickson was a 
professor of geology at Washington 
University (St. Louis). 

A. C. T. North, member of the Medi- 
cal Research Council’s staff at the 
Davy Faraday Research Laboratory, 
The Royal Institution, London, is 
spending the academic year at the Mas- 
sachusetts Institute of Technology, in 
the department of biology. 
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Richard S. Caldecott, geneticist with 
the U.S. Agricultural Research Service 
and associate professor at the Univer- 
sity of Minnesota, has taken a 2-year 
leave of absence to work as a geneticist 
with the Division of Biology and Medi- 
cine, U.S. Atomic Energy Commission, 
Washington, D.C. 

Sidney L. Pressey, professor emeritus 
of psychology at Ohio State University, 
has been given an honorary degree 
by that institution for his pioneering 
work on educational automation, accel- 
eration, and the life-span approach to 
problems of psychological development. 

Frank H. Healey has been promoted 
to research and development director 
for Lever Brothers Company, in which 
post he will be responsible for opera- 
tions at the company’s Research and 
Development Center, Edgewater, N.J. 
Healey previously was development 
manager for processing. 

James V. Warren, well-known cardi- 
ologist and chairman of the department 
of internal medicine at the University 
of Texas, will become chairman of 
Ohio State University’s department of 
medicine on 1 April. He will succeed 
the late Bruce K. Wiseman, noted 
hematologist, who died in March. 

Martin J. Swetnick, chief physical 
scientist of the Defense Atomic Support 
Agency’s Radiation Division since 1958, 
has resigned to accept a position with 
the National Aeronautics and Space Ad- 
ministration, where he will be respon- 
sible for the instrumentation of the lu- 
nar and planetary exploration programs. 

Stephen J. Smith, physicist in the 
atomic physics section of the National 
Bureau of Standards, has been appoint- 
ed chief of the section. Typical work 
now underway in the section includes 
determining the properties of negative 
ions from photodetachment and electron 
collision studies, and developing a ru- 
bidium vapor frequency standard. 

Herbert McKennis, Jr., professor of 
pharmacology at the Medical College 
of Virginia, who has recently returned 
from 6 months as visiting professor in 
the University of Chile’s Institute of 
Physiology, has been made an honor- 
ary member of the Chilean university’s 
faculty of medicine. He has also been 
named an honorary member of the So- 
ciety of Biology of Santiago. 

Paul E. Gagnon of Canada has been 
appointed director of the International 
Atomic Energy Agency’s Division of 
Exchange and Training of Scientists 
and Experts. Gagnon, a chemist, has 
been associated with Laval University, 
Quebec, since 1921. In 1940 he was 
appointed governor of the university 
and also dean of the graduate school, 
positions which he held until his trans- 
fer to IAEA. 

Recent Deaths 

Bert S. Butler, Tucson, Ariz.; 83; 
former professor and head of the Uni- 
versity of Arizona’s department of geol- 
ogy and mineralogy in the College of 
Mines; 13 Nov. 

John B. Gibson, Upton, N.Y.; 33; 
associate physicist at the Brookhaven 
National Laboratory; 15 Nov. 

John T. Manter, Augusta, Ga.; 50; 
assistant professor of neurology and 
microanatomy at the University of 
Georgia College of Medicine; 5 Nov. 

William E. Mordoff, Ithaca, N.Y.: 
70; professor emeritus of engineering 
at Cornell University; served Cornell 
42 years before retiring in 1956; 15 
Nov. 

Joseph W. Roe, Bridgeport, Conn.; 
89; professor and chairman of the de- 
partment of industrial engineering at 
New York University from 1921 to 
1937; past president of the Society of 
Industrial Engineers; 9 Nov. 

Emery A. Rovenstine, New York, 
N.Y.; 65; internationally known an- 
esthesiologist and professor and chair- 
man of the department of anesthesiology 
at the New York University Medical 
Center; 9 Nov. 

Margaret L. Varley, Chestnut Hill, 
Mass.; an instructor in public health 
education at Boston College and at the 
Simmons College School of Nursing; 
assistant professor at the Harvard 
School of Public Health, 1950-57; in 
1947, went to Egypt, Iraq, Iran, Syria, 
and Lebanon to establish nursing 
schools for the Rockefeller Foundation; 
8 Nov. 

Leonard Worley, Manhasset, N.Y.; 
55; professor of biology at Brooklyn 
College and deputy chairman of the 
department; specialist in histology and 
cytology. 

Robert E. Wright, Canberra, Austra- 
lia; 33; research microbiologist at the 
Division of Plant Industry, CSIRO, 
Canberra; specialist in the genetics of 
respiratory factors in yeast; 3 Nov. 
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Tropical Africa. vol. 1, Land and Live- 
lihood. George H. T. Kimble. 
Twentieth Century Fund, New York, 
1960. 603 pp. Iilus. 

During its present session, the United 
Nations General Assembly added 16 
former colonies in sub-Saharan Africa 
to its membership. This brought to 21 
the total of self-governing, independent 
states in tropical Africa which are now 
members of that body. (The grand total 
of sub-Saharan members is 22, but I 
follow Kimble here in omitting the 
Union of South Africa from the “tropi- 
cal” African community.) While some 
of these, notably the former Belgian 
Congo, will for a time undoubtedly ex- 
perience difficulties in constructing na- 
tions or national communities out of 
their ethnically and linguistically hetero- 
geneous components, there is no doubt 
that the combined political and eco- 
nomic potential of the infant African 
states is already forcing the creation of 
new patterns of diplomacy on the inter- 
national scene. For even if the birth 
and early growth of these African states 
is accompanied by internal dissension, 
the rest of the world, on both sides of 
the Iron Curtain, knows that the coun- 
tries themselves will last, that they will 
“westernize,” and that, singly or col- 
lectively, they will assume a growing 
importance in the West’s economic and 
political struggles for survival. 

Even countries like Kenya, the Fed- 
eration of Rhodesia and Nyasaland, 
Angola, and Mozambique, which have 
not yet severed their colonial ties or 
freed themselves from dominance by an 
immigrant European minority, will play 
an increasingly important role in the 
international competitions of the pres- 
ent decade. Indeed, the inevitable ef- 
forts of their African populations to rid 
themselves of European control and to 
join the growing roster of independent 
African states will be an important 
factor in determining the nature of this 
competition. Some experts have even 
speculated hopefully that, because the 
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stakes are so high and the alternatives 
so alarming, the efforts of the African 
people to extend rule by the majority 
to every corner of the continent south 
of the Sahara may throw the competi- 
tion more fully into the controlled 
arena of the United Nations. In short, 
they believe that international peace 
and prosperity may have a far better 
chance of survival precisely because the 
Africans are willing to fight for the 
right to rule themselves and to develop 
their economies in line with the interest 
of their indigenous populations rather 
than in the interest of a metropolitan 
power or an immigrant white settler 
minority. 

Whether these experts are right or 
whether those who take a more pessi- 
mistic and tinderbox view of the 
Africans’ efforts to achieve independ- 
ence and self-rule are right remains to 
be seen. But whatever the ultimate con- 
sequences of the stunning series of 
events that have taken place in sub- 
Saharan Africa during the last few 
years, one of the immediate effects has 
been to force an awareness of the 
former “dark continent” on an over- 
whelmingly provincial American public. 
And, although maps are soon out- 
dated and the place names change with 
confusing rapidity as country after 
country achieves independence, the 
general continental outlines are far 
better understood today than they were 
ten—or even four or five—years ago. 
Unquestionably, the curiosity for more 
accurate information is also growing. 

It was with an apparent realization 
of this growing interest in tropical Af- 
rica and of the need for a compendium 
of basic data against which to project 
the changing scene that the Twentieth 
Century Fund persuaded George H. T. 
Kimble, the distinguished geographer, 
to prepare a modern handbook on that 
part of Africa that lies roughly be- 
tween the Sahara on the north and 
the Limpopo River on the south, be- 
tween the tropics of Cancer and Capri- 
corn. Of sub-Saharan Africa only the 

Union of South Africa is not included 
in this two-volume survey, toward the 
preparation of which 46 experts con- 
tributed “working papers.” “More than 
a thousand” others were interviewed 
by Kimble in the course of his research, 
which spanned several years and three 
continents. 

Land and Livelihood consists of 13 
chapters, beginning with an introduc- 
tion to the “economic life” of the area 
at the turn of the century. This is fol- 
lowed by a detailed chapter on the 
physical features of tropical Africa, its 
climate, vegetation, and soils; a chapter 
on “racial constitution,” the distribu- 
tion of the people and other demo- 
graphic characteristics. The next two 
chapters are concerned with European 
and African agriculture and with 
European and African settlement pat- 
terns and resettlement schemes. There 
are lengthy and detailed chapters on 
the forests—their composition, present 
use, and potential—and on the waters 
and their use for power and as a source 
of food (present and potential); there 
is a chapter on the-distribution of min- 
eral wealth and its potential; and there 
are chapters on industrial progress, 
transportation, markets and marketing, 
and the labor force. 

The expository materials are supple- 
mented by 49 tables dealing with a 
variety of subjects, from rainfall dis- 
tribution to the sex ratio among the 
adult population and the balance of 
payments in Ruanda-Urundi. Thirty- 
four maps portray graphically many 
things, from air flow to manioc pro- 
duction and the international migra- 
tion of Africans between 1946 and 
1952. 

While the materials included are 
neither as complete nor as dispassion- 
ately outlined as those of Hailey’s 
African Survey (Oxford University 
Press, 1957) nor, for all of their read- 
ability, as racy as Gunther’s Inside 
Africa (Harper, 1955), they are quasi- 
encyclopedic in scope. More than 40 
“different managements” are discussed; 
there are more than 600 groups who 
“do enough things differently from 
their neighbors to be recognizably dif- 
ferent” (page 5); more than 167 mil- 
lion people are “dealt with” in this com- 
pendium. 

In his acknowledgements, Kimble 
tells us that “No book is entirely the 
author’s own, and _ probably few 
books are less so than this one. It 
might even be contended that the 
main reason for having a single name 
on the title page is that somebody had 
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to take responsibility for the mistakes!” 
Certainly no book that tried to en- 
compass such a vast area as tropical 
Africa in all of its variety, that at- 
tempted to deal with all aspects of cul-' 
ture and natural environment as well 
as some of the main features of recent 
history, could have been produced un- 
aided by a single individual. It is well 
that Kimble sought the assistance of 46 
experts. It is well, too, that he made 
himself liable for any mistakes. For a 
book of this size is bound to have them, 
and it would be ungentlemanly to 
foist these on the contributors when 
the author himself has so obviously 
reworked the materials into a unitary 
and highly readable account. 

In a foreword, August Heckscher re- 
minds us that Kimble is not only a 
scholar, but the kind of scholar who 
“does not assume that scholarship pre- 
cludes good writing.” The writing is 
very good indeed. In respect to style, 
this first volume of Tropical Africa 
may be one of those answers to the 
prayers of social-scientists—and es- 
pecially of non-social-scientists—who 
wish publications in this field were 
more often readable. But readability is 
not enough. Nor is exhaustive re- 
search and the aid of a corps of ex- 
perts. The product of such a massive 
collective effort may be evaluated only 
by the accuracy of its results and the 
insights of its analyses. In these re- 
spects, Kimble’s first volume has, as 
might be expected, certain virtues and 
certain deficiencies. 

For the reader eager to acquaint him- 
self with some of the complexities of a 
“continent in turmoil,” Kimble has 
organized and presented, in most pal- 
atable form, a generous collection of 
data about a staggering number of 
things. Much of it: will still be useful 
after the last colonial power has trans- 
ferred political control to the resident 
African majority. In this regard the 
volume may be recommended as one 
among several reference works to be 
consulted by those who are anxious to 
acquaint themselves, in the most gen- 
eral way, with certain recurrent or 
idiosyncratic features of tropical Af- 
rica’s natural habitat and culture. 

But while the author remarks several 
times on the internal diversity of the 
area under scrutiny, his organization 
and approach lead frequently to over- 
generalization, sometimes to a facile 
“homogenization.” I suppose these are 
flaws which are almost inevitable in 
the construction of a handbook of this 
kind. In fact, only the enormous quo- 
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tient of ignorance about Africa and the 
urgent need for dispelling some of that 
ignorance with facts presented in a 
readable form at all justify the publi- 
cation of so ambitious a volume. 

The book will not please the schol- 
arly Africanist-at-large; even less will it 
please the institutional and regional 
specialist on Africa. It appears to have 
been aimed primarily at an audience 
whose knowledge of Africa is either 
slight or nonexistent. Perhaps it is for 
this very reason that the African “ex- 
pert” might feel especially disturbed by 
some of the uses to which Kimble puts 
his facts; by the way he sometimes pro- 
ceeds to judgments, analyses, or con- 
clusions with insufficient data; by 
evaluations made on the basis of data 
taken from only one side of a contro- 
versial issue—what one might call the 
built-in bias of selectivity; or by the 
gratuitous value judgments and per- 
sonal prejudices he occasionally offers 
in place of analysis. 

Let me cite some examples of the 
kind of thing I am referring to: 

1) What does the author mean when 
he suggests that some of the post- 
emergency Kikuyu are “thinking bet- 
ter...” page 142)? 

2) How would he defend the impu- 
tation of African infantilism in the 
following? “Many . . . Africans like 
nothing better than to buy more of the 
things they already have” (page 392). 

3) What does he mean when he ob- 
serves that the task of fashioning strong 
economies in the new territories is press- 
ing and “calls for gifts of mind as well 
as of “matter” and then adds, “It is 
indeed fortunate that so many of these 
territories have the latter. The former 
may well prove the harder to come by” 
(page 369). 

4) On the basis of what kind of data 
or research does he render the follow- 
ing observation on the generalized Af- 
rican “mind” as related to diet? 
Africans like “to eat and drink the 
things a European eats and drinks. A 
man is what he eats and drinks. . . 
Accordingly, if the European is a 
smarter man than the African—if he 
can make stronger ‘magic,’ can earn 
more money and have more leisure in 
which to enjoy it—it must be because 
of what he eats and drinks.” And that 
is why “canned goods, packaged cere- 
als, refrigerated meat, butter . . . beers 
. .. Wines and spirits” are in such rising 
demand among Africans (page 514). 

5) What kind of data lead Kimble, 
when referring to one of the new re- 
settlement schemes for Europeans and 

Africans in Mozambique, to the con- 
clusion that the inferior bush-housing 
of the Africans in their part of the 
community owes to “diverse social and 
linguistic backgrounds . . . but there is 
no thought of segregation” (page 
180 ff.)? On page 309 of Portuguese 
Africa (Harvard University Press, 
1959), James Duffy suggests that the 
Africans’ isolation and inferior cir- 
cumstances in this settlement area are 
altogether involuntary. 

6) On instincts: “The trading in- 
stinct is strong .. . in many Africans” 
(page 567). 

7) On the African’s capacity to 
learn and the European’s capacity to 
earn: “The training of a man to do 
even the simplest of new things, such 
as pushing a wheelbarrow, frequently 
takes an amount of time out of all 
proportion to the gains to be derived 
by the employer” (page 586). Many 
employers must be willing to pay the 
price, for I saw hundreds of wheel- 
barrows being used in East Africa, 
and not one of them was being pushed 
by a European. 

8) This one will probably come as 
a great surprise to physical anthropolo- 
gists. “Here and there [in Africa] the 
spade of the archaeologist has un- 
earthed the skeleton of a man a million 
years old .. .” (page 22). 

9) And what of the author’s defini- 
tion of the Federation of Rhodesia 
and Nyasaland as a “self-governing, 
multiracial state based on equal rights 
for all civilized men and opportunities 
for all men to become civilized” (page 
538)? Wouldn’t this look like an over- 
simplification to some of the hundreds 
of Africans who were beaten, jailed, 
and otherwise mistreated during last 
year’s demonstrations on behalf of 
“equal rights?” 

10) And what of the analysis in- 
volved in the author’s conclusion that 
pilfering by African “storekeepers, 
ticket takers, and inspectors” owes to 
impaired “ethical standards” which 
should be elevated (page 411)? Could 
it be possible that it is not ethical 
standards alone which need elevation, 
but African wages as well, if the pil- 
fering is to diminish? It’s worth a try; 
and at the very least it is an amend- 
ment which might have been proposed 
by the author himself. 

11) In the course of a factual and 
informative discussion of the tariff 
union that links Kenya, Tanganyika, 
and Uganda, Kimble points out that 
the union does not “affect in any way 
the right of each territory to vary its 
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own tariff.” Export duties have thus 
come to differ considerably among the 
three territories. The author’s analysis: 
“The reason for this is probably less 
fiscal than psychological, it being co- 
lonial nature to disagree with neigh- 
bors” (page 544). 

12) In the concluding chapter of 
volume 1, “The workers,” Kimble 
tackles, among others, the difficult job 
of explaining the slow rate of African 
advancement to better jobs. He con- 
cludes that the problems begin with 
government or trade union intervention 
(pages 592-93). “So long as_ these 
assumptions [about which job belongs 
to which race] remain unwritten and 
uncodified [many employers will be] 
happy to have an African demonstrate 
his competence since it means that they 
can cut labor costs by replacing high- 
priced with lower-priced help. The 
trouble starts when these assumptions 
get written into the laws of governments 
and trade unions. Then African ad- 
vancement of an evolutionary kind be- 
comes much more difficult, for the di- 
vision of the labor field between 
European and non-European is clearly 
defined, carefully guarded by the Euro- 
pean workers’ watchdogs, and not read- 
ily amenable to ‘boundary’ adjust- 
ment.” Many Africans, I believe, 
would question whether the informal 
and desultory decisions of certain em- 
ployers counted for evolution at all. 
But even if employer self-interest were 
to insure an increase in the number of 
this kind of boss at a fairly rapid rate, 
that would not solve the problem of the 
African who is looking for equal pay 
for equal work. Government interven- 
tion or the action of trade unions re- 
moves the element of whimsicality from 
the contractual relationship and offers 
the hope of protection to the African, 
not only in his competition with Euro- 
pean workers but in his efforts to se- 
cure just treatment from all em- 
ployers. 

Despite the shortcomings which are 
illustrated in some of the foregoing 
excerpts, and despite the tendency to 
frequent oversimplification, there is, I 
believe, much information of value in 
this volume, and all of it is presented 
in a charming prose style. If it falters 
from time to time, it is not only be- 
cause the subject is too large, or too 
diverse, or too complicated, but because 
the author occasionally tries to make 
it seem smaller, more homogeneous, 
and less complex than it is. 

The future of the new Africa, as 
its precolonial past, rests largely with 
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the African himself. For, as Kimble re- 
minds us “The tropical Africa of to- 
day is the work of the African’s hands; 
almost every railroad, highway, pub- 
lic and private building, mine, planta- 
tion and European farm is a monu- 
ment to his physical exertions” (page 
575). The tropical Africa of tomorrow 
will even more surely be a monument 
to the whole African. For in it, we may 
hope, he shall be freed, as never be- 
fore during the period of his colonial 
status, to contribute not only the 
strength and skill of his hands but the 
creativity of his intellect to the mak- 
ing of new nations and the growth of 
a continent. 

RoBERT A. MANNERS 
Department of Anthropology, 
Brandeis University 

Tropical Africa. vol. 2, Society and 
Polity. George H. T. Kimble. Twen- 
tieth Century Fund, New York, 
1960. 506 pp. Illus. Set, $15. 

In the early 1950’s when the 
Twentieth Century Fund turned its 
attention to Africa, it was not as 
obvious as it is today that rapid po- 
litical and economic developments 
would soon place Africa in the fore- 
front of the world scene. At that time 
all of tropical Africa, with the excep- 
tions of Liberia and Ethiopia, was in 
colonial status, and most people, even 
the most informed, expected it to re- 
main so for many years to come. 
Planning for economic, social, and po- 
litical development was the concern of 
the colonial powers. When the United 
States dealt officially with tropical Af- 
rica, its dealings were largely with the 
appropriate officials in the metropoles. 
Few African students reached this 
country. Most Americans thought of 
Africa, if at all, as a country of big 
game and safaris, a field for mission 
work, or a romantic land of darkness. 
They knew nothing of the new indus- 
trial developments, of the efforts to 
further social and economic change, 
of the growth of towns and urban 
problems, of the appearance and hopes 
of African trade unions, of the grow- 
ing group of young African leaders 
who were demanding a share in the 
governing of their own countries and 
were soon to refuse to accept any- 
thing save fully independent African 
governments. Only a few American 
scientists and scholars had actually 
worked in Africa and knew something 

of its problems at first hand, and these 
tended to write for their fellow spe- 
cialists. 

Today tropical Africa consists of a 
score of independent nations and a 
few colonial territories which will un- 
doubtedly obtain independence in the 
next few years. African political lead- 
ers are frequent visitors to the United 
States where they expect to find sup- 
port for their programs and an un- 
derstanding of their problems. The 
United States is increasingly involved 
in technical assistance in the newly in- 
dependent countries. The number of 
American scholars and scientists with 
a specialized interest in Africa is pro- 
liferating rapidly. Universities and col- 
leges are teaching an increasing number 
of courses on Africa, and books about 
Africa pour from the presses. 

All this makes apparent an urgent 
need for a convenient general hand- 
book, incorporating the mass of spe- 
cialized knowledge now available on 
various portions of the continent, to 
serve the student in the classroom, to 
supplement the knowledge of the spe- 
cialist, and to provide a guide for the 
general reader. The Twentieth Century 
Fund is to be congratulated for the 
vision with which it foresaw this need 
and for the impressive body of expert 
knowledge it was able to mobilize for 
the project. Some 46 reports on special 
topics were prepared as background 
material from which the final report, 
Tropical Africa, was assembled by 
George Kimble. The Fund was wise in 
placing this last task in the hands of a 
geographer, for of all specialists it is 
the geographer who most clearly holds 
to a widened vision when he writes of 
the way in which man and his environ- 
ment interact. As a popular handbook, 
the work also gains by being the final 
product of one writer, for it has a co- 
herence derived from a single style 
and a particular point of view that a 
collection of essays, no matter how well 
assembled to complement one another, 
cannot have. At the same time, most 
readers will wish that it had been pos- 
sible to publish the background papers 
as a supplement to the handbook. Their 
value to the scholar becomes apparent 
on almost every page of the two vol- 
umes. It is also to be wished that the 
Fund had found it possible to publish 
the annotated bibliography prepared for 
it by the International African Institute. 

Tropical Africa will find its place on 
the bookshelves of the specialist who 
will turn to it as one convenient means 
of checking conditions in portions of 
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Africa where he has not worked and 
for background information in fields 
which impinge upon his own. It will 
also become, no doubt, the standard 
guide for the nonspecialist who only ° 
wants to know about Africa. In many 
ways it is a very good guide, though 
it is not the only one in its field. At the 
time it was planned the only general 
survey of African conditions was the 
old edition of Lord Hailey’s African 
Survey, then almost 20 years old and 
sadly out of date. This was completely 
rewritten and reissued in 1957 and re- 
mains the most authoritative source on 
Africa, though its style is not one to 
attract the general reader. No doubt 
the scholar will prefer its succinct pages 
packed with detailed information to the 
more lively prose of Tropical Africa 
where the flow of analogies and meta- 
phors obscures the facts and, on oc- 
casion, seems to crowd them out all 
together. Nevertheless, even the reissue 
of The African Survey is now some 
four years old, and for more recent in- 
formation Tropical Africa is now the 
most convenient source. 

It is also probable that the scholar 
will prefer volume 1 of Tropical Africa, 
for there the chapters deal very largely 
with material things which can be 
counted, measured, and placed on 
maps, where it is possible to give eval- 
uations which rest on more or less ac- 
cepted standards. The treatment there- 
fore tends to be factual. The general 
reader no doubt will prefer volume 2, 
for it deals with economic, political, 
and social developments which are 
more likely to interest him and which 
he will feel to be more immediately 
pertinent as background to the events 
with which he is concerned. Recent 
political developments have been more 
fully described in other recent books, 
but here they find their setting amidst 
the background of poverty, illiteracy, 
inadequate medical facilities, difficul- 
ties caused by the terrain, and the scar- 
city of competent technologists with 
an understanding of tropical conditions. 
The reader can therefore assess not on- 
ly constitutional developments and the 
programs of political leaders, but also 
the problems with which these leaders 
must cope if their peoples’ demand for 
a better life is to be met. 

It is also a strength of Tropical Afri- 
ca that the viewpoint is not solely that 
of the towns and of the young edu- 
cated leaders who dominate so much 
of the current political scene. These 
are certainly important, but Africa is 
still largely rural. Many of its people 
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are conservatives with no great liking 
of, or respect for, many of the changes 
urged upon them. In this world of the 
countryside, much of the urge for 
change has come from the outside, of- 
ten through European administrators 
and technicians who have striven to in- 
troduce new methods and institutions 
to people uncertain that they are de- 
sirable or worth the effort required of 
them. Something of the problems in- 
volved in successfully bringing about 
technical or institutional changes is 
made clear in the chapter on commu- 
nity development. With the emergence 
of the independent nations, the impetus 
to change given by the old administra- 
tors and technical officers will vanish. 
At the same time the development 
funds made available during the past 
20 years by the various colonial powers 
can be expected to diminish. It will 
now be for the new African elite, whose 
origins and ambitions are sketched in 
another chapter, to channel the ambi- 
tions of their people behind schemes 
for economic and social change and, 
at the same time, to find funds to 
finance the projects. It is too soon to 
say whether the magic of independence 
will prove more fruitful than the old 
compulsions in assisting Africa to over- 
come its poverty and to provide a basis 
for rapid advance. 

Volume 2 has a fascinating story to 
tell, and much of it, especially the long 
quotations from the background pa- 
pers, is extremely valuable. Unfortu- 
nately it cannot be recommended as 
one would wish. A tendency to edito- 
rialize pervades the volume, and implicit 
and explicit biases distort the presen- 
tation. The first two chapters, on indig- 
enous patterns of social life and on 
social change, are particularly bad in 
this respect. They will make the anthro- 
pologist cringe and wonder if 30 years 
of research can have been for naught. 
They will infuriate any Africans who 
read them, and rightly so. It is utter 
nonsense to write that Africa was in 
the Stone Age when the Europeans ar- 
rived. Iron-working was a well-estab- 
lished craft throughout Africa at the 
time and had been for a thousand years 
and more. African trade in iron, cop- 
per, and other metals was carried on 
for centuries before the Europeans 
came and stopped it. It is equally ab- 
surd to write that Africa had no cen- 
tralized governments before colonial 
rule was established. If by this is méant 
no centralized governments on the pres- 
ent scale or on the present models, well 
and good; otherwise a most casual 

knowledge of African conditions in the 
19th century should have prevented 
such a statement. Both statements seem 
to be derived from a desire to stress 
the lag between European and African 
development. The same bias appears in 
the remark that “Africans like chil- 
dren” select some things and reject oth- 
ers. This is reminiscent of the old ra- 
cialist myth that dark people and chil- 
dren are somehow alike and irrational, 
while Europeans are adult and rational. 
This is 1960, and such statements have 
long since disappeared from serious 
scholarly writing. 

These are merely three instances, 
though flagrant ones, of the bias which 
distorts the first two chapters of this 
volume and which appears in some- 
what less obvious form in the more 
factual chapters that follow. In a curi- 
ous fashion, the volume seems pervad- 
ed by the thought and feelings char- 
acteristic of the 1940’s. The implicit 
assumptions remain those of the colo- 
nial era, rather than those of the new 
period into which Africa is now mov- 
ing. The tone is paternalistic and mor- 
alistic. There is a strong Christian bias, 
which colors the account of the role of 
Islam in Africa. If one can ignore all 
this, then there is much to appreciate 
in the chapters which describe admin- 
istrative and political structures in the 
various African countries, methods of 
financing development, educational sys- 
tems and the work of adult education, 
methods of community development, 
the work of the various churches, the 
organization of African trade unions, 
the control of disease, and the role of 
the new elite. 

E. COLSON 
Department of Anthropology, 
Brandeis University 

X-Ray Absorption and Emission in 
Analytical Chemistry. H. A. Liebhaf- 
sky, H. G. Pfeiffer, E. H. Wins- 
low, P. D. Zemany. Wiley, New 
York, 1960. 367 pp. Illus. $13.50. 

This book is intended for the analyt- 
ical chemist who is entering the field 
of x-ray spectrochemical analysis, and 
thus far it is the most comprehensive 
book published for this purpose. The 
authors have covered almost every sub- 
ject of interest to the intended reader, 
some more completely than others, but 
this is to be expected when dealing 
with a subject which overlaps several 
scientific fields. 
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The first chapter deals with the 
theory of x-ray generation and the 
properties of x-rays; this is followed 
by a chapter on x-ray detectors. The 
succeeding chapters deal with special- 
ized fields of interest, including absorp- 
tiometry, film thickness determination, 
and x-ray emission § spectrography. 
There is a chapter containing excellent 
descriptions of presently available 
equipment, and one on the elementary 
statistics of x-ray measurements. The 
final chapter deals with special topics 
which are closely related to the general 
field—for example, gamma-ray absorp- 
tion and emission, x-ray point sources, 
and applications in the biological sci- 
ences. 

The book is very clearly written and 
readable, and it will provide the ana- 
lytical chemist with a considerable 
amount of the information necessary 
for entering the field. Especially useful 
are the discussions of sample prepara- 
tion and sample handling. 

The book’s value is further enhanced 
by the tables of wavelengths and con- 
stants given in the appendixes as well 
as by a bibliography of element deter- 
minations. 

BarRY W. MULLIGAN 
National Bureau of Standards, 
Washington, D.C. 

Physical Methods of Organic Chemis- 
try. vol. 1, part 1 of Technique of 
Organic Chemistry. Arnold Weiss- 
berger, Ed. Interscience, New York, 
ed. 3, 1960. xii + 918 pp. $24.50. 

The expansion of volume 1 of this 
excellent series on the technique of 
organic chemistry reflects both the vol- 
ume’s popularity and the editor’s 
awareness of the need to include addi- 
tional chapters on physical methods. 
The general excellence of format and 
printing has been retained, but I be- 
lieve that fewer monographs should be 
included in each volume. The cost is 
high, but it is commensurate with the 
value. of the monographs. 

Part | has gained four new chapters 
and has lost five by transfer to Part 2. 
The new chapters are “Automatic con- 
trol” by J. M. Sturtevant; “Automatic 
recording” by D. R. Simonsen; “Weigh- 
ing” by A. Corwin; and “Determination 
of particle size and molecular weight” 
by G. B. Beyer. The first is a very 
concise introduction to the general prin- 
ciples of automatic control and includes 
most of the essential parts of the chap- 
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ter on temperature control (by J. M. 
Sturtevant) which was included in the 
previous edition. The chapter on auto- 
matic recording presents a brief intro- 
duction to the general characteristics 
of various types of recorders. These 
two chapters, although they contain a 
judicious selection of material, are too 
brief to be of great practical value to 
the majority of chemists. The excellent 
chapter on weighing fills an evident 
gap in the earlier editions. The author 
has packed into 57 pages a great 
amount of valuable information on the 
design and testing of balances and on 
the procedures of weighing. Beyer’s 
chapter on particle size, and molecular 
weight fills in admirable fashion the 
need for a concise and systematic ac- 
count of the methods used to charac- 
terize systems having broad distribu- 
tions of particle size, as well as the need 
for a résumé of the type of results most 
characteristic of these methods. 

Chapters retained from part 1 of the 
second edition are: “Density” by N. 
Bauer and S. F. Lewin; “Temperature 
measurement” by J. M. Sturtevant; 
“Determination of melting and freezing 
temperatures” by E. L. Skau, J. C. 
Arthur, Jr., and H. Wakeham; “Deter- 
mination of boiling and condensation 
temperatures” by W. Swietoslawski 
and J. R. Anderson; “Determination of 
vapor pressure” by G. W. Thomson; 
“Calorimetry” by J. M. Sturtevant; 
“Determination of solubility” by W. J. 
Mader, R. D. Vold, and M. J. Vold; 
“Determination of viscosity” by J. F. 
Swindells, R. Ullman, and H. Mark; 
“Determination of properties of insolu- 
ble monolayers at mobile interfaces” 
by A. E. Alexander; “Determination of 
surface and interfacial tension” by W. 
D. Harkins, revised by A. E. Alexan- 
der; “Determination of osmotic pres- 
sure” by R. H. Wagner and L. D. 
Moore, Jr. Although these chapters are 
retained from the previous edition, the 
following are new contributors to 
them: Lewin, Arthur, Mader, Swindells, 
and Ullman. The chapter on viscosity 
is essentially new and is a much more 
satisfactory presentation than that of 
the previous edition. Alexander’s chap- 
ter on insoluble monolayers at mobile 
interfaces replaces “Properties of mono- 
layers and duplex films” by W. D. 
Harkins. It is limited to a presentation 
of the properties of monolayers at air- 
water and oil-water interfaces and a 
discussion of the use of the former to 
investigate processes taking place at 
interfaces. 

The remaining chapters, although 

they incorporate new topics, tables, fig- 
ures, examples, and some new discus- 
sion of theory, are essentially un- 
changed. The average increase in num- 
ber of references is 25 percent, and the 
same increase holds for the length of 
the chapters. The authors are to be 
commended for bringing their work 
up to date. 

FLoyD BUCKLEY 
Division of Chemistry, 
National Bureau of Standards 

Statistical Theory of Communication. 
Y. W. Lee. Wiley, New York, 1960. 
xvii + 509 pp. Illus. $16.75. 

The modern curriculum in electrical 
engineering is distinguished from its 
predecessors by an emphasis on funda- 
mental theory rather than on the details 
of “hardware.” This is as it should be; 
fashions in electronic circuitry change 
so quickly that a concentration on detail 
rather than on principle would render 
any engineering education obsolete 
within a very few years. One of the 
major basic subjects to receive atten- 
tion recently is the theory of com- 
munication. While there have been 
several texts on modulation theory, 
theory of noise, and information theory, 
all except Middleton’s weighty volume 
are fairly specialized and are not suit- 
able for a general introduction to the 
subject. In many ways this book fills 
the need for-such an introductory text. 

This book begins with an account of 
Wiener’s theory of generalized harmonic 
analysis. The account, though heuristic, 
is well written and shows the author’s 
thorough mastery of the subject. Good 
motivating arguments are given for the 
introduction of the autocorrelation func- 
tion, spectral density, and related func- 
tions. The discussions are accompanied 
by numerous illustrative examples. The 
chapters on harmonic analysis are fol- 
lowed by several chapters on the theory 
of probability, but the latter are less 
well written than the former. With the 
current emphasis on the formulation of 
engineering problems in probabilistic 
terms, little less than a complete course 
in the subject can adequately cover the 
basic concepts. 

The next severai chapters, an excel- 
lent feature of Lee’s book, are devoted 
to discussions of a number of the prac- 
tical problems encountered in adapting 
“hardware” to make use of theory. The 
many pictures of experimental correlo- 
grams lend interest to the theoretical 
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discussion. Wiener’s theory of optimum 
filters and some ramifications due to the 
author are then discussed. The criteria 
of fidelity are all of the mean-square- 
error type. The resulting Wiener-Hopf 
equations are discussed, mirabile dictu, 
without once mentioning analytic con- 
tinuation. However, this is possible if 
one restricts the discussion to rational 
spectra. Within this limitation the author 
has done a fine job of presenting the 
elements of the theory of filtering and 
prediction. The final chapters are on 
the representation of correlation func- 
tions by orthonormal functions, a meth- 
od pioneered by Norbert Wiener and 
the author. 

It is regrettable that no account is 
given of at least the definitions of in- 
formation theory. Otherwise this book 
has much to recommend it as an intro- 
duction to work in the theory of com- 
munication. 

GEORGE WEISS 
Institute for Fluid Dynamics 
and Applied Mathematics, 
University of Maryland 

Glossary of Atomic Terms. U.K. Atom- 
ic Energy Authority, London, 1960 
(order from H.M. Stationery Office, 
London). 54 pp. 3s. 6d. 

This pocket-size compilation con- 
tus about 400 brief definitions of 
chemical elements and compounds, re- 
actor components, materials and acces- 
sories, instruments, and units of meas- 
urement frequently used in nuclear 
science and technology. Many of the 
entries are names and abbreviations of 
atomic and electric power plants in the 
British Commonwealth; for example, 
Calder Hall, HERMES, HIFAR, NRX 
—reactors in Great Britain (at Har- 
well), Australia, and Canada, respec- 
tively—and §S.S.E.B.—South of Scot- 
land Electricity Board. 

The need for selectivity in a glossary 
of this size may account for some of 
the gaps, but hardly warrants the omis- 
sion of relevant terms such as annihila- 
tion, atomic absorption coefficient, 
bubble chamber, californium, elemen- 
tary particles, positronium, radiocar- 
bon, nuclear magnetic resonance, and 
many others. 

Nevertheless, this is a handy, inex- 
pensive tool keyed to the needs of the 
nonspecialist who has some familiarity 
with science and technology. 

T. W. MARTON 
National Bureau of Standards 
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Miscellaneous Publications 

(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Agricultural Problems in Arid and 
Semiarid Environments. Alan A. Beetle, 
Ed. Agricultural Experiment Station, 
Univ. of Wyoming, Laramie, 1960. 64 pp. 
A symposium held at the 35th annual 
meeting of the Southwestern and Rocky 
Mountain Division of the AAAS and the 
30th annual meeting of the Colorado- 
Wyoming Academy of Science, 6-7 May 
1959 at the University of Wyoming. 
A Bibliography of Fossil Man. 1845- 

1955. George E. Fay, pt. 1. Southern State 
College, Department of Sociology and 
Anthropology, Magnolia, Ark., 1960. 100 
pp. 

Chemical Aspects of the Structure of 
Small Peptides. Dorothy Wrinch. Munks- 
gaard, Copenhagen, Denmark, 1960. 194 
pp. Kr. 24. 

La Chimie electronique et ses applica- 
tions industrielles. Andree Goudot. Presses 
Universitaires de France, Paris, 1960. 126 
pp. 

Drawings of British Plants. Stella Ross- 
Craig. Being illustrations of the species of 
flowering plants growing naturally in the 
British Isles. pt. 14, Adoxaceae, Capri- 
foliaceae, Rubiaceae, Valerianaceae, Dip- 
sacaceae. Bell, London, 1960. 40 pp. 10s. 
6d. 

Educators Guide to Free Filmstrips. 
Mary Foley Horkheimer and John W. 
Diffor, Eds. Educators Progress Service, 
Randolph, Wis., ed. 12, 1960. 172 pp. $6. 

The Electron. Alfred Bender. Sentinel 
Books, New York, 1960. 128 pp. $1. 

Elementary Physiology. A laboratory 
guide. Oscar E. Tauber, Robert E. Haupt, 
and Delma E. Harding. Macmillan, New 
York, 1960. 190 pp. $3.50. 

ESP in Relation to Rorschach Test 
Evaluation. Gertrude Schmeidler. Parapsy- 
chology Foundation, New York, 1960. 89 
pp. 

Factors Influencing the Institutionaliza- 
tion of Mentally Retarded Individuals in 
New York City. Gerhart Saenger. Inter- 
departmental Health Resources Board, 
Albany, N.Y., 1960. 163 pp. 

Germany between East and West. Wolf- 
gang F. Stolper. National Planning Assoc., 
Washington, D.C., 1960. 92 pp. $1.75. 
This report, seventh in the series entitled 
“The Economics of Competitive Coexist- 
ence,” analyzes the postwar economic 
growth in the two parts of Germany. 
Stolper notes that in West Germany the 
gross national product by 1958 was 90 
percent above the 1936 level, while in 
East Germany it rose only 20 percent, but 
he points out that recently the gap has 
narrowed. Despite the East German gain, 
he concludes that “over the long run it is 
unlikely that gross national product will 
rise faster in the East than in West Ger- 
many.” He also concludes that West Ger- 
many is of value in the Cold War struggle 
because it is a really good market for raw 
materials and foodstuffs produced by 
many of the less developed nations and it 
does not carry the burden of a recent 
colonial past—thus, it is an attractive 
trading partner for the uncommitted na- 
tions. 

Les Globulines sériques du systéme 
gamma. Leur nature et leur pathologie. 
J. Heremans. Editions Arscia, Brussels, 
Belgium; Masson, Paris, 1960. 340 pp. 

History of the Primates. An introduc- 
tion to the study of fossil man. W. E. 
LeGros Clark. British Museum (Natural 
oo London, ed. 7, 1960. 119 pp. 
s. 
Index to Theses Accepted for Higher 

Degrees in the Universities of Great Brit- 
ain and Ireland. vol. 8, 1957-58. Magda 
Withrow, Ed. Aslib, London, 1960. 173 
pp. 25s. 

Laboratory Manual for Medical Bac- 
teriology. M. J. Pickett and Eric L. Nel- 
son. Burgess, Minneapolis, Minn., 1960. 
$3.50. 

Lithofacies Maps. An atlas of the 
United States and Southern Canada. L. L. 
Sloss, E. C. Dapples, and W. C. Krum- 
bein. Wiley, New York, 1960. 108 pp. 
$5.50. 

The Manufacture and Testing of Dur- 
able Book Papers. Based on the investi- 
gations of W. J. Barrow. Randolph W. 
Church, Ed. Virginia State Library, Rich- 
mond, 1960. 63 pp. 

The Marine Fishes of Rhode Island. 
Bernard L. Gordon. Book and Tackle 
Shop, Watch Hill, R.I., 1960. 147 pp. $4. 
Annotated list of marine fishes of Rhode 
Island. 

The Mechanism of Heterogeneous Ca- 
talysis. J. H. De Boer, Ed. Elsevier, Am- 
sterdam, Netherlands, 1960 (distributor for 
U.S. and British Commonwealth, Van 
Nostrand). 189 pp. Proceedings of a sym- 
posium held 12-13 November 1959 in 
Amsterdam. 

Reading: Its Creative Teaching and 
Testing, Kindergarten through College. 
Frances Oralind Triggs. The Author, New 
York, 1960. 150 pp. 

Selected Bibliography of Contraception: 
1940-1960. Christopher Tietze, Ed. Na- 
tional Committee on Maternal Health, 
New York, 1960. 76 pp. $1. Covers the 
medical and sociological literature, in- 
cluding books, chapters of books, con- 
ference papers, and journal articles, pub- 
lished in languages of Western Europe 
from 1940 to early 1960. 

Spectrochemical Abstracts, vol. 6, 1954— 
1955. Ernest H. S. van Someren and F. 
Lachman. Hilger and Watts, London, 
1960. 100 pp. 25s. 

Statistical Design (reprints from Jndus- 
trial and Engineering Chemistry). W. J. 
Youden. American Chemical Soc., Wash- 
ington, D.C., 1960. 72 pp. $2. A collec- 
tion of the bimonthly articles by Youden, 
published during his 6 years as contribut- 
ing editor for the journal. 

Tested Demonstrations in Chemistry. 
Journal of Chemical Education, Easton, 
Pa., 1960. 168 pp. $3. Reprinted from the 
Journal of Chemical Education; the 1955- 
56 series edited by Hubert N. Alyea, the 
1957-60 series edited by Frederic B. Dut- 
ton, and “Demonstration abstracts” edited 
by Hubert N. Alyea. 

U-2 and Open Skies. A. G. Mezerik, 
Ed. International Review Service, New 
York, 1960. 45 pp. $2.50. 

U.S. Office of Education. Bulletin, No. 
16, “Cooperative research projects.” U.S. 
Office of Education, Washington, D.C., 
1960. 53 pp. $0.25. 
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Nomenclature of the Nicotinamide 

Nucleotide Coenzymes 

The nomenclature of the nicotina- 
mide nucleotide coenzymes has been a 
subject of long-standing disagreement, 
and unanimity has not yet been 
reached. Several different systems are 
in use to varying extents. 

Included with other subjects in the 
terms of reference of the Enzyme Com- 
mission of the International Union of 
Biochemistry (7) is the nomenclature 
of enzymes and of coenzymes, and 
during the past three years the com- 
mission has been giving careful and de- 
tailed consideration to the question of 
coenzyme nomenclature, in an effort 
to reach a generally acceptable solution. 
The question has also been considered 
by the Biological Chemistry Nomen- 
clature Commission of the Internation- 
al Union of Pure and Applied Chem- 
istry. A summary of the points involved 
and the reasons for the recommenda- 
tions of the commissions may be of in- 
terest. 

Present position. The situation that 
has to be faced is that, except perhaps 
in the United States, there is no una- 
nimity about the naming of the two 
coenzymes. Four different systems are 
in use, although to very different ex- 
tents, and the special difficulty of the 
position arises from the fact that the 
system that is most used is that to 
which there are the strongest objec- 
tions from the chemical point of view. 
The four systems are (i) cozymase and 
phospho-cozymase, (ii) codehydrogen- 
ase I and codehydrogenase II (or 
codehydrase I and codehydrase II, 
terms used by some Continental writ- 

Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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ers), (iii) coenzyme I and coenzyme 
II (abbreviated to Col and Coll), and 
(iv) | diphosphopyridine nucleotide 
(DPN) and triphosphopyridine nucleo- 
tide (TPN). The first system is proba- 
bly the least used, the fourth the most 
used, at present. None of these sys- 
tems is satisfactory, the first three be- 
cause they are uninformative, the last 
because it is incorrect, as a number 
of reviewers have pointed out (2, 3). 

There is rather more consistency 
among the journals than there is among 
authors of books and reviews. The 
Journal of Biological Chemistry, which 
had previously used both cozymase and 
coenzyme I (systems i and iii), first 
used diphosphopyridine nucleotide (sys- 
tem iv) about 1940; it has continued 
to do so, along with cozymase and co- 
enzyme I until about 1950, and as 
the sole form after that date. The Bio- 
chemical Journal used the names cozy- 
mase and coenzyme I, and did not per- 
mit use of diphosphopyridine nucleo- 
tide, until as recently as 1953, but since 
then it has used the last name almost 
entirely. The index of Chemical Ab- 
stracts, however, still uses codehydro- 
genase I (system ii) rather than DPN. 

DPN, TPN. There would be no ob- 
jection whatever to the use of the names 
diphosphopyridine nucleotide and tri- 
phosphopyridine nucleotide if they did 
not indicate chemical structures, but 
the main objection is, in brief, that not 
only do they fail to give the structure of 
the coenzymes properly, but they are 
the chemical names of other com- 
pounds. It is somewhat like using the 
name “methyl acetate” for pyruvate; 
the name indicates a structure, but it is 
the wrong structure. 

The names are derived from, though 
not the same as, names introduced by 
Warburg (4) in 1936 as convenient 
descriptions. The term “pyridine nu- 
cleotide” was used, quite legitimately, 
to distinguish this class of compounds 
from purine nucleotides such as the 
adenine nucleotides. To distinguish the 
coenzymes from each other they were 
described as “the diphospho-” and 
“the triphospho-pyridine-nucleotide,” at 
first with the definite article, but this 
was almost immediately dropped and 
the terms were thereafter used as 

names, in the German forms 
phospho-Pyridinnucleotid” and 
phospho-Pyridinnucleotid.” 

“Diphospho-.” In 1939 F. G. Fischer 
(2), in his review of the subject, pointed 
out that these names, though concise, 
were incorrect. According to chemical 
terminology, “phospho-X” denotes X 
combined with an additional phosphate 
group; but a “nucleotide” already in- 
cludes a phosphate group; thus a “di- 
phospho-(di) nucleotide” would contain 
four phosphate groups, and not two as 
does the coenzyme. Fischer suggested 
that, especially in relation to the accept- 
ed names of the analogous flavin nucle- 
otides, the names “Pyridine-Adenine- 
Dinucleotide” and ‘“Phospho-Pyridine- 
Adenine-Dinucleotide” would be clear- 
er. They would have the advantage of 
showing that the compounds are di- 
nucleotides containing adenine, which 
was not indicated by the earlier names. 
Probably because of the outbreak of 
war in the same year, these suggestions 
did not receive the attention they de- 
served. 

“Triphospho-.” It was at first believed 
that the three phosphate groups of TPN 
were joined in line, as in ATP, so that 
the relationship between the two co- 
enzymes would be analogous to that 
between ADP and ATP. When the true 
structure of TPN was determined in 
1950 by Kornberg and Pricer (5), it 
was found to be a _ monophospho- 
dinucleotide, so that the prefix “tri- 
phospho-” became less appropriate. 

“Diphosphopyridine-.” Perhaps the 
most serious objection arose when the 
names became Anglicized—first, I be- 
lieve, about 1940 in the United 
States. The form used by Warburg, 
namely “Diphospho-Pyridinnucleotid,” 
was clearly intended to be taken in 
the sense of diphospho (pyridinenucleo- 
tide), as shown by the hyphen and the 
capital P. The introduction of a space 
before “nucleotide” gave a form with 
quite a different meaning. The name 
“diphosphopyridine nucleotide” means, 
quite unambiguously, a nucleotide of 
diphosphopyridine, that is, a substance 
of the structure diphosphopyridine—p- 
ribose—phosphate, and it is not surpris- 
ing that biochemists have often been 
criticized by the organic chemists for 
using such names. 

“Dihydrodiphospho-.” For the re- 
duced or dihydro- forms, DPN and 
TPN yield names beginning with the 
undesirable prefix “dihydrodiphospho-,” 
which is a further objection. 

“Pyridine-.” One may properly use 
the term “purine nucleotides” for the 
whole class, but in referring to a par- 
ticular nucleotide the name of the par- 
ticular purine is used. One says “flavin- 
adenine dinucleotide” and not “flavin- 
purine dinucleotide.” Correspondingly, 
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the word “pyridine” ought not to be 
used for the names of particular nu- 
cleotides unless they are in fact nucleo- 
tides of pyridine itself. “Pyridine” 
should not be used when “nicotina- 
mide” is meant. The coenzymes are 
nicotinamide compounds, and the cor- 
responding pyridine compounds are in- 
active as coenzymes (6). The DPN sys- 
tem of nomenclature causes great diffi- 
culty in the rapidly expanding work on 
analogues of the coenzymes. If the nic- 
otinamide nucleotides are called “pyri- 
dine nucleotides,” what can one call the 
pyridine nucleotides? They surely can- 
not be called pyridine analogues of the 
pyridine nucleotides! The use of DPN 
forces the use in current literature of 
such terms as “pyridine-DPN” and 
APDPN (for acetyl-pyridine diphos- 
phopyridine nucleotide), in which the 
word “pyridine” occurs twice, al- 
though there is only one pyridine ring 
in the compound. This is a very real 
difficulty. 
“DNP.” DNP is the accepted abbre- 

viation for dinitrophenol, a reagent 
much used in studies on the coup- 
ling of biological oxidation and phos- 
phorylation. Papers on DNP often con- 
tain many references to DPN, and the 
similarity makes them confusing and 
difficult to read. 
“FMN, FAD, NMN,—?” Finally, 

the name diphosphopyridine nucleotide 
obscures the close and important an- 
alogy with the corresponding flavin 
compounds, shown in Table 1. Flavin- 
adenine dinucleotide (FAD) is the 
same substance, with the nicotinamide 
end changed into the flavin structure. 
Flavin mononucleotide (FMN) is the 
same without the adenylic acid half of 

the molecule. Nicotinamide mono- 
nucleotide (NMN) is the coenzyme 
.without the adenylic acid. These three 
names and the corresponding abbrevia- 
tions are quite generally accepted, and 
there is no suggestion that they should 
be changed. To complete the scheme 
we should expect NAD for nicotina- 
mide-adenine dinucleotide, thus: 

FMN NMN 
FAD NAD 

The use of DPN instead of NAD 
breaks the logic of the nomenclature. 

Summary of objections. To recapitu- 
late, the main objections to the name 
diphosphopyridine nucleotide are (i) 
the coenzyme is not a nucleotide of 
diphosphopyridine as the name _ indi- 
cates; (ii) the name indicates the pres- 
ence of four phosphate groups instead 
of two; (iii) it does not indicate that 
the coenzyme is a dinucleotide or that 
it contains adenine; (iv) the coenzyme 
is not a nucleotide of pyridine but 
of nicotinamide; (v) the pyridine nucle- 
otides, to which the name properly ap- 
plies, are inactive as coenzymes; (vi) 
the use of the name for the nicotina- 
mide compound makes it impossible to 
name the pyridine analogues satisfac- 
torily; (vii) the combination “dihydro- 
diphospho-” in the name of the re- 
duced form is undesirable; (viii) the 
name is out of line with the FMN, 
FAD, NMN sequence and obscures the 
close chemical analogy with the flavin 
compounds; (ix) the corresponding 
name triphosphopyridine nucleotide 
suggests a triphosphate structure rather 
than the actual monophospho-dinucleo- 
tide structure. 

In view of the strong chemical objec- 

Table 1. Structures of nicotinamide and flavin nucleotides. 

Name and abbreviation Structure 

Nicotinamide Nicotinamide D-ribose phosphate 
mononucleotide (NMN) 

Cozymase 
Coenzyme I (Col) Adenine D-ribose phosphate 

Diphosphopyridine Nicotinamide D-ribose phosphate 
nucleotide (DPN) 

Nicotinamide-adenine 
dinucleotide (NAD) 

Flavin isoalloxazine ribitol phosphate 
mononucleotide (FMN) flavin: 

Flavin-adenine Adenine p-ribose phdsphate 
dinucleotide (FAD) 

isoalloxazine ribitol phosphate 

Phospho-cozymase Phosphate 

Coenzyme II (Coll) Adenir p-ribose phosphate 

Triphosphopyridine Nicotinamide D-ribose phosphate 
nucleotide (TPN) 

Nicotinamide-adenine 
dinucleotide phosphate (NADP) 
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tions, the Enzyme Commission felt it- 
self unable to recommend the continued 
use of the DPN system of nomencla- 
ture, particularly as a satisfactory al- 
ternative is available. The difficulty is 
not a chemical one, for there is no 
doubt about what the substance is: it 
is nicotinamide-adenine dinucleotide. It 
is a psychological difficulty—that of 
bringing the correct name into use when 
an incorrect name has become well es- 
tablished. Tre commission fully realizes 
that it is taking a serious step in recom- 
mending a change, and that there is 
likely to be some opposition, perhaps 
especially in America, as there was in 
Britain when the form DPN replaced 
Col. However, this moment, when a 
real effort is being made to bring the 
terminology of enzymology into order, 
is the right one for putting the co- 
enzyme nomenclature right also. This is 
probably the last opportunity there will 
be for doing so; if it is not done now, 
there is not likely to be another chance. 

Some workers feel that the whole 
matter should be left optional, so that 
authors should be free to use any sys- 
tem they wish. The difficulty facing 
the commission, however, was that, 
apart from the fact that they were given 
the task of dealing with coenzyme no- 
menclature, they also had to deal with 
the nomenclature of enzymes, and the 
names of a large number of enzymes 
depend on those of the coenzymes. They 
were therefore obliged to make a 
choice, in order to avoid the necessity 
for more than one systematic name for 
each of these enzymes. 

NAD. They have therefore decided 
to recommend that both forms Col 
and DPN be dropped, and that the co- 
enzyme be known by its actual chemi- 
cal name, nicotinamide-adenine dinucle- 
otide, which may be abbreviated to 
NAD. It will be seen that this name 
avoids all the objections mentioned 
above, it indicates the structure of the 
compound, it brings out the analogy 
with FAD, and it makes it possible to 
name the analogues satisfactorily. The 

reduced form would be named dihy- 

dronicotinamide-adenine dinucleotide, 
which indicates correctly the part of 
the molecule that becomes reduced. 
NADP. TPN (Coll) might be named 

phospho-nicotinamide-adenine dinucle- 

otide, but this is undesirable, for “phos- 

pho-nicotinamide” is as incorrect as 

“diphosphopyridine,” and-the reduced 
form would again have the “dihydro- 
phospho-” prefix. The recommended 
form “nicotinamide-adenine dinucleo- 
tide phosphate” (NADP) avoids both 
these objections, and the extra P clearly 
indicates the formation from NAD by 
the addition of a phosphate group. 

Coenzyme analogues. With the NAD 
system, the naming of the analogues be- 
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comes relatively simple and _ straight- 
forward. For example, the pyridine 
analogue would be called pyridine-ad- 
enine dinucleotide, which might be ab- 
breviated to PAD if desired. The de- 
aminated form is at present called 
“desamino-diphosphopyridine _nucleo- 
tide,” but this term gives little idea of 
its nature, since the part of the mole- 
cule which is deaminated (the adenine) 
is not mentioned in the name. The ob- 
vious name for it is nicotinamide-hy- 
poxanthine dinucleotide (NHD). The 
analogue of TPN in which the phos- 
pho- group is attached to the 3’-posi- 
tion instead of the normal 2’-po- 
sition is at present called “3’-tri- 
phosphopyridine nucleotide,” a name 
which surely cannot be taken as in- 
dicating only one phosphate group 
attached to the 3’-position. The new 
system would give the natural name 
nicotinamide-adenine dinucleotide 3’- 
phosphate, perhaps abbreviated to 
NAD3P. Other analogues should cause 
no great difficulty. Abbreviations for 
the analogues are not being officially 
suggested; these are merely given as 
personal suggestions to illustrate the 
great advantages of the NAD system. 

Possible objections. It remains to con- 
sider whether the names now pro- 
posed for the coenzymes are in strict 
accordance with chemical terminology. 

“Nucleotide.” Can NMN and FMN 
strictly be termed nucleotides? If the 
definition of a nucleotide is restricted to 
substances that can be obtained from 
nucleic acids (that is, to purine and 
pyrimidine nucleotides), they cannot, 
because of the different bases present. 
Probably, however, nobody would wish 
to narrow the definition in this way, 
and it is much more reasonable to use 
the term to denote the chemical struc- 
ture: 

base—pentose—phosphate 

Clearly NMN qualifies as a nucleotide. 
The case of FMN is not so clear, 

for two reasons. In the first place, it 
contains not ribose but ribitol, so that 
the —CHOH— group in position 1 of 
the ribose is represented by a —CH:— 
group in the flavin. However, the term 
“nucleotide” is also applied to the 
deoxyribonucleotides, in which the 
—CHOH— group in position 2 of the 
ribose is replaced by a —CH:— group. 
It is not unreasonable, therefore, to 
make the term cover both modifica- 
tions, although the change in the 1- 
position is the more important, since 
it prevents ring formation. In actual 
fact, the flavin compounds have been 
universally called nucleotides for well 
over 20 years, and there is no sug- 
gestion that their nomenclature should 
be changed. 

In the 

1550 

second place, the term 

“flavin” includes not only the base 
but the ribitol as well. Therefore the 
term “flavin nucleotide” must be un- 
derstood as referring to a _nucleo- 
tide containing flavin, rather than a 
nucleotide “of” flavin in the sense in 
which NMN is a nucleotide of nico- 
tinamide. 

“Dinucleotide.” Finally, can NAD 
and FAD be strictly termed dinucleo- 
tides? A purist might hold that the 
term implies that the two mononucleo- 
tides are linked in the same way as 
the nucleotides in nucleic acid, by a 
3’-5S’-linked phosphate group. However, 
it would seem reasonable to consider a 
compound formed by the simple union 
of two mononucleotides to be a dinu- 
cleotide, particularly since the two 
classes of dinucleotides differ only in 
the point of attachment of a single 
bond. 

“Dipeptide” has been cited as an 
analogy where the term implies a 
definite point of linkage, but the analogy 
is not a valid one. A dipeptide is not 
formed by the union of two monopep- 
tides, and the name is clearly based 
on different principles. A truer analogy 
would be “disaccharide,” which is used 
for a compound formed by joining two 
monosaccharides, without respect to 
the point of attachment. 

Substances of the FAD type have 
been called dinucleotides ever since 
their first discovery, and it is the only 
name available. It has probably ap- 
peared far more often in the literature 
in this sense than in the sense of the 
3’-5’-linked compounds, and it would 
be unreasonable now to restrict its use 
to the latter type. 

Conclusion. Such are the reasons 
which have led the Enzyme Commis- 
sion of the International Union of 
Biochemistry tc recommend the use of 
NAD and NADP. The Biological 
Chemistry Nomenclature Commission 
of the International Union of Pure and 
Applied Chemistry has also decided, 
after considering the possible alterna- 
tives, to recommend these names in 
place of the existing systems. Prelim- 
inary experience has shown that, even 
by those whose first reaction is to ex- 
press a preference for the retention of 
DPN, the new names are very quickly 
found to be attractive and satisfactory. 
It is hoped that when they become the 
official recommendations of both inter- 
national unions, journals will give a 
lead in their adoption. 

MALCOLM DIxoNn 
Department of Biochemistry, Cam- 
bridge University, Cambridge, England 
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Sustained Swimming 

Speeds of Dolphins 

Abstract. Observations of four large 
groups of dolphins suggest that they are 
able to swim at a sustained speed of 14 to 
18 knots. The blackfish are able to main- 
tain speeds of about 22 knots, and one 
killer whale seemed able to swim some- 
what faster. This implies that the apparent 
coefficient of surface friction remains ap- 
proximately constant for dolphins from 6 
to 22 ft long, as is the case for rigid 
bodies. 

Since Gray (1) called attention to 
the anomalously high speed of dolphins 
(or porpoises) in 1936 and presented 
the case of a dolphin clocked at 33 
ft/sec (about 19.7 knots), there have 
been a number of .reports of similar 
high speeds of swimming. However, 
very little information on the sustained 
speeds of which these animals are 
capable has been published. On the 
basis of the various assumptions made, 
the speeds reported indicate a work 
rate per pound of muscle between 5 
and 10 times that measured for ter- 
restrial mammals, including man and 
the horse. However, data for terrestrial 
mammals (2) show that such mammals, 
by going into oxygen debt, can sustain 
work rates up to 100 times the basal 
metabolic rate for very short periods 
of time, and there seems to be a good 
possibility that many of the observations 
reported were of dolphins doing the 
equivalent of a 100-yard dash. 

The lack of information in the scien- 
tific literature on the sustained speed 
capability of dolphins prompted us to 
have observations made through the 
cooperation of the Matson Navigation 
Company and Alexander Anderson, 
navigating officer of the S.S. Monterey. 
Printed forms were provided the ob- 
servers for recording the time and 
location of observations, the speeds and 
relative positions of ships and dolphins, 
and the duration of sightings. Also in- 
cluded were seven sketches of species 
likely to be encountered on the trip 
from California to Australia, together 
with common names and lengths at 
maturity. 

Most of the observations were made 
in the Southern Hemisphere while the 
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ship was traveling at between 19.6 and 
21 knots. Many observations of short 
duration were made on 1 to 30 dolphins 
at a time as they were swimming with - 
the ship, but after about 2 minutes at 
these speeds they dropped behind; this 
suggested that to sustain such swimming 
speeds was beyond their capability. 
Four large groups of dolphins were 
observed in calm seas, swimming at 
14 to 18 knots for periods of 8 to 25 
minutes. Details of these observations 
are given in Table 1. In at least two of 
these sightings the dolphins never came 
close to the ship or seemed to be de- 
flected from their course by the presence 
of the ship. These data support the 
conclusion that dolphins 6 to 8 ft long 
can swim at a sustained speed of about 
18 knots. 
William Von Winkle, of the U.S. 

Navy Underwater Sound Laboratory, 
reported (3) that a school of blackfish 
(probably Globicephala melana) had 
been observed circling a Navy vessel, 
which was cruising at 22 knots, for 
several days at a time. They would 
pass the ship, go way out in front, and 
go back in the wake to look for food. 
They were 12 to 15 ft long. On the 
basis of model similiarity, a dolphin 
of this size, twice the length of the 
smaller animals, should have a muscle 
weight (and presumed power output), 
per square foot of surface area, twice 
as great. If the coefficient of surface 

drag were constant, this would lead to 
a speed 2”° (= 1.26) times as great, 
since the propulsive power increases as 
the cube of the speed; 1.26 x 18 
knots (the sustained speed of the 
smaller, common dolphin) equals 22.7 
knots, which comes very close to the 
speeds maintained by the blackfish. 

The one killer whale (Orcinus orca)— 
actually a dolphin—that was observed 
from the Monterey traveled at speeds 
of 20.6 to 30 knots. If we assume that 
it was of average length, it should have 
been about 3 times the length of the 
5- to 8-ft dolphin. On the basis of 
model similarities, this killer whale 
should be able to swim 3” times faster 
than the 18 knots, or 1.44 x 18, or 
26 knots. This value is about the speed 
at which the whale swam around the 
ship but less than the 30 knots at 
which it approached the ship. After 
playing around the ship for 20 minutes 
at a sustained speed greater than the 
20.6 knots at which the ship was sail- 
ing, the killer whale continued on its 
original course at about the speed of the 
ship. 

We suggest that under the assump- 
tion of a constant ratio of muscle power 
to muscle weight, the sustained speeds 
that have been observed imply that the 
coefficient of surface friction remains 
approximately constant for dolphins 
from 6 to 22 ft long. It seems probable 
that the capacity of these mammals for 

Table 1. Observations made from the Monterey on sustained swimming ability of dolphins. 

Length 

Approx. Date “ee of = Position —_— 

oe (1958) dolphins observed = ship —" 
P (kn) speed P (kn) 

(min) 

50 2 Nov. 18 8 32°S, 176°W 19.6 Some dolphins rode the 
bow wave. Large and 
small dolphins in 
group. Smaller ones 
came closest to ship.* 

500 25 Oct. 14-16 20 34°S, 158°E 19.5 Group was traveling in 
same direction as ship 
when it was overtaken 
and passed. Group was 
about 0.25 mile away 
at closest approach.* 

200 31 Oct. 18 10 34°10’S, 167°0S’E 21 Some of the dolphins 
approached side of ves- 
sel but stayed 200 yd 
off.* 

200-300 31 Oct. 17-18 25 34°15’S, 167°45’E 21 Dolphins were sighted 
several miles ahead of 
ship in calm sea. They 
remained about 0.5 
mile away from vessel 
but swam on same 
course as vessel.* 

1 12 Oct. 20.6-30 20 03°30’S, 141°45’W = 20.6 ~~ Killer whale (about 20 
to 25 ft long) ap- 
proached ship at about 
30 kn, swam back and 
forth around bow, 
veered away at about 
speed of ship. 

* Dolphins were white-sided and about 6 to 8 ft long. 
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sustained work can be estimated more 
closely than their capacity for short- 
term high rates of work. Such esti- 
mates, together with the speed data of 
Table 1, should provide an improved 
basis for calculating the value of the 
surface drag coefficient. 

CaRL L. JOHANNESSEN 
Department of Geography, 
University of Oregon, Eugene 

JAMES A. HARDER 
Department of Civil Engineering, 
University of California, Berkeley 
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Interpeduncular Nucleus and 

Avoidance Conditioning in the Rat 

Abstract. Rats trained to make a jump- 
ing response to the onset of a visual stim- 
ulus lost the habit after damage to the 
interpeduncular nucleus of the midbrain. 
It was noted, however, that the majority 
of the operated animals showed perfect 
retention of the “fear” response to the 
conditioned stimulus. 

Thompson and Massopust (7) have 
demonstrated that damage to the inter- 
peduncular nucleus of the mesencepha- 
lon abolishes a previously established 
brightness discrimination in the rat. 
More recently it has been found that 
this nucleus also participates in mediat- 
ing a kinesthetic discrimination as well 
as an auditory habit (2). Because of 
the paucity of anatomical, physiologi- 
cal, and psychological data related to 
the interpeduncular nucleus, its func- 
tion in learning and retention is un- 
known. Some enlightenment was ob- 
tained in the study reported here, in 
which the effects of lesions in the 
interpeduncular nucleus on retention of 
an avoidance response were studied 
(3). Of particular interest was the 
finding that although damage to this 
nucleus profoundly disturbed the sub- 
sequent performance of the avoidance 
response, the fear-producing properties 
of the conditioned stimulus were 
spared. 

Nineteen adolescent albino rats were 
trained to make a jumping response to 
the presentation of a visual stimulus. 
The apparatus, which consisted of an 
enclosed box made of Plexiglas, was 
located in a light-proof, sound-attenu- 
ated room. The box measured 6 
inches on either side and was 10 inches 
high. The floor of the box was made 
into a grid composed of bronze rods. 
A space of % inch existed between the 
top of the walls and lid of the box. 
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This space permitted the rat to grip the 
edge of the walls with its forefeet and 
raise itself, thus escaping or avoiding 
the charged grid. The box was mounted 
between two 100-watt 
bulbs. 

A trial consisted of a 5-second pres- 
entation of the light, followed by a 
combination of light and shock until 
the subject succeeded in making the 
appropriate response. If the subject 
made a conditioned response (gripping 
the edge of the walls during the initial 
5-second presentation of the light), the 
light was immediately turned off and 
the shock postponed. Twenty to twenty- 
five trials were given daily, with an 
intertrial interval ranging from 30 to 
150 seconds (mean, 90 _ seconds). 
Training was terminated when the sub- 
ject reached the criterion of nine con- 
ditioned responses within a series of 
ten trials. Approximately 4 hours after 
learning, 12 animals were subjected to 
electrolytic lesions in the interpeduncu- 
lar nucleus, while the remaining seven 
received only sham operations (con- 
trols). After a recovery period of 7 
days, all subjects were required to re- 
learn the avoidance response under the 
same conditions as those described in 
original learning. After the experiment, 
histological verification of the location 
of the lesions was accomplished (4). 
Details of the surgical and histological 
procedures may be found elsewhere 
bo 

Five of the 12 experimental animals 
had less than 20 percent damage to the 
interpeduncular nucleus. These animals 
achieved a mean trial savings score of 
82 percent which is comparable to the 
retention performance of the controls 
(mean of 85 percent). That minimal 
damage to the interpeduncular nucleus 
has no effect on retention is in agree- 
ment with previous findings (/, 2). 
The remaining seven experimental rats 
had lesions destroying from 35 to 85 
percent of the nucleus; these rats earned 
an average savings score of —61 per- 
cent (Fig. 1 A). This retention score 
is significantly inferior to that of the 
controls beyond the .01 level. How- 
ever, observations of these animals on 
the first day of the retention test indi- 
cated that some relevant memory of 
the conditioning situation was present. 
On the first trial of the retention test, 
five of the seven experimental animals 
made definitive “fear’’ responses to the 
presentation of the light prior to the 
onset of shock (see Table 1). These 
responses consisted mainly of squeak- 
ing, which was sometimes accompanied 
by abrupt changes in respiration and 
upward orientation of the head. In 
four rats, these fear responses elicited 
by the light occurred during every trial 
on the first day, but were never fol- 
lowed by a conditioned jumping re- 
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frosted light 

Table 1. Percent damage to the interpeduncular 
nucleus and performance scores for seven rats. 

Trials 
Rat Damage Tri al 
No. (%)  Learn-  Re- oy 

ing __ learning “4 

3 85 20 60 — 200* 
10 35 53 95 —79* 
15 45 74 61 18* 
17 35 46 17 63 
33 45 53 60 —13* 
42 45 21 48 —129 
79 55 43 81 —88* 

* The animal exhibited fear responses on the first trial 
of the retention test. 

sponse. These observations are not 
readily explicable on the basis of a 
motor disturbance. The unconditioned 
response (jumping in response to the 
onset of shock) exhibited by the experi- 
mental animals was executed as smooth- 
ly and with the same latency as that 
exhibited by the controls. Similarly, 
these data are not accountable in terms 
of a heightened sensitivity to the light 
(5). No disturbances in alertness or 
wakefulness were apparent in any of 
the experimental animals. 

Fig. 1. Camera drawings of sections show- 
ing lesions (stippled area) in the interpe- 
duncular nucleus (A) and the posterior 
thalamic region (B). Symbols: cg, cen- 
tral gray; cf, column of the fornix; fm, 
fasciculus retroflexus; g/, lateral geniculate 
nucleus; gm, medial geniculate nucleus; 
in, interpeduncular nucleus; L, lateral nu- 
cleus; Jm, medial lemniscus; mt, mam- 
millo-thalamic tract; pp, basal peduncle; 
sc, superior colliculus. 

These observations are intelligible in 
terms of the two types of learning that 
take place in avoidance conditioning 
(6). The first type, frequently referred 
to as “visceral” conditioning, occurs 
early in training and is manifested by 
such responses as vocalization, urina- 
tion, defecation, sudden motor jerks, 
and crouching. These responses evoked 
by the conditioned stimulus clearly 
reflect the animal’s anticipation of pain. 
In the present experiment these antici- 
patory reactions were quite noticeable, 
in most cases, by the tenth learning 
trial. The second type of learning 
(“skeletal” conditioning) constitutes 
the adaptive response which effectually 
allows the animal to avoid the pain. 
This response, in the present experi- 
mental situation, became _ stabilized 
after about 50 trials. Presumably, 
lesions in the interpeduncular nucleus 
disrupt the neural pathways involved 
in this second type of learning, while 
sparing those pathways involved in the 
first type. 

I subsequently endeavored to deter- 
mine whether damage to other brain 
areas critical for visual performance 
would result in the same differential 
effect. The visual cortex was first in- 
vestigated. Of the six rats with virtually 
total bilateral ablation of the visual 
cortical areas, three showed anticipa- 
tory fear responses to the onset of 
light on trial one. (One additional rat 
began exhibiting fear responses on trial 
two). However, these results are not 
altogether comparable to those obtained 
with lesions in the interpeduncular nu- 
cleus, since extirpation of the visual 
areas only partially impaired the con- 
ditioned jumping response. The animals 
with cortical damage earned an aver- 
age-savings score of 49 percent. This 
score is significantly inferior to that 
of the controls (p = .05), but is sig- 
nificantly superior to the performance 
of the seven animals with lesions de- 
stroying at least 35 percent of the 
interpeduncular nucleus (p = .05). 

Finally, attention was focused on 
the posterior thalamic area of the brain 
(see Fig. 1 B). This region of the 
thalamus medial to the lateral genicu- 
late bodies has been found to be highly 
critical for visual discrimination per- 
formance (/). Ten rats with bilateral 
lesions in the posterior thalamus re- 
vealed a mean trial-savings score of 
—150 percent, a score which is very 
significantly inferior to that of the con- 
trols. Of these ten rats, only one 
showed anticipatory fear responses to 
the light during the early trials on the 
first day of the retention test. By the 
use of Fisher’s exact probability test, 
the frequency of fear responses shown 
by these animals was found to be sig- 
nificantly less than that exhibited by 
the seven animals with moderate dam- 
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age to the interpeduncular nucleus 
(p = .0S). 

The foregoing results strongly sup- 
port the notion that two different neuro- . 
logical systems function in the reten- 
tion of avoidance conditioning. The 
neural system involved in visceral con- 
ditioning probably contains the poste- 
rior thalamic region as one component, 
but does not include the interpedun- 
cular nucleus or the visual cortex. In 
contrast, all three anatomical structures 
studied in this report are implicated 
with the neural system involved in 
skeletal conditioning, particularly the 
interpeduncular nucleus and the poste- 
rior thalamic area. 
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Possible Explanation of 

Fluoride-Induced Respiration 

in Chlorella pyrenoidosa 

Abstract. Low concentrations of sodium 
fluoride significantly increase oxygen con- 
sumption and total phosphorylated nucleo- 
tides in respiring Chlorella pyrenoidosa. 
Measurements of gas exchange at several 
pH values indicate that the stimulation is 
probably related to the undissociated hy- 
drogen fluoride concentration in the sus- 
pending media. 

Although fluoride has long been re- 
garded as an inhibitor of respiration, 
recent investigations have demonstrated 
that it will also stimulate respiration. 
The stimulatory effect is usually pro- 
duced at low concentrations. This 
phenomenon has been reported for 
algae (1), yeast (2), seedlings (3), and 
leaf tissue (4), but little interpretation 
has been offered as to the processes 
involved. The investigation reported 
here was an attempt to relate the fluo- 
ride-induced increase in oxygen uptake 
with some phase of the metabolism of 
Chlorella. 

25 NOVEMBER 1960 

Chlorella pyrenoidosa Chick, Emer- 
son strain type D, was grown at 24 to 
26°C in a modified Knop’s solution 
with added micronutrients. Iron was 
supplied as the salt of ethylenedia- 
minetetraacetic acid. Air enriched to 
3 percent CO, was continually supplied 
to the cultures. Unilateral illumination 
was provided by daylight-type fluores- 
cent tubes, which supplied 600 ft-ca 
(6480 lux). After 72 hours’ growth 
in constant light the cultures were sub- 
jected to 12-hour cycles of light and 
darkness for 48 hours and were har- 
vested 6 hours after the last dark pe- 
riod. 

The cells were harvested by centrifu- 
gation at approximately 500g for 15 
minutes. The packed cells were resus- 
pended in a volume of distilled, sterile 
water equal to the volume of packed 
cells. Cell counts were made on the 
resuspended algae, and all measure- 
ments were referred to these cell counts. 
Manometric measurements of the gas 
exchange in respiring Chlorella suspen- 
sions were made in 15-ml Warburg 
vessels in total darkness at 25°C. After 
a 110-minute treatment with NaF in 
0.022M phosphate buffer at pH 4.0 it 
was apparent that 1.05 x 10-*M NaF 
produced an 8-percent increase in oxy- 
gen consumption and 1.05 x 10°M 
NaF produced a 60-percent increase, 
while at 1.05 x 10-?M the rate was 
reduced to less than 70 percent of that 
of the nontreated system. 

Experiments at other pH _ values, 
from 4.0 to 7.0, did not yield com- 
parable results when the rate of oxygen 
consumption was compared to the total 
fluoride concentration of the solution. 
However, if the oxygen consumption 
was plotted relative to the calculated 
concentration of the undissociated HF, 
the results at different pH values were 
comparable (Fig. 1). The respiratory 
quotient did not vary greatly in the 
treated system as compared to the con- 
trol. 

To further define the mechanisms of 
fluoride-induced stimulation of oxygen 
uptake, the phosphate metabolism- 
respiration relationship was investigated. 
Respiratory-rate measurements were 
made on algae suspended in a non- 
buffered water system in which the pH 
was initially adjusted to 4.0 with HCl 
or KOH. Similar suspensions of algae 
were placed in 40-ml test tubes that were 
attached to the manometer supports, 
and from these, aliquots were removed 
for phosphate determinations. Fluoride 
was added as sodium fluoride at zero 
time. 

Measurements of phosphorylated 
nucleotides were made with a modifica- 
tion of the Norit A method (5). This 
procedure excludes sugar phosphates 
and other phosphorylated metabolic 
intermediates. The determinations of in- 
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Fig. 1. Oxygen uptake in relation to the 
calculated HF concentration. The total 
fluoride concentration varied from 1.05 x 
10-* to 1.05 X 10°'M at pH 7.0, and from 
1.05 x 10°* to 1.05 < 10°?M at pH 4.0 
in 0.022M phosphate buffer. 

organic phosphate, after hydrolysis, 
were made according to the Fiske- 
Subbarow method (6). 

Concentrations of fluoride of 1.05 x 
10-*, 1.05 x 10°, and 1.05 x 10°M 
increased oxygen consumption and at 
the same time increased the total phos- 
phorylated nucleotides (Fig. 2). At 
1.05 X 10-*M the oxygen consumption 
increased to 107 percent of that of the 
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Fig. 2. Total nucleotide phosphate and 
rate of oxygen uptake in different concen- 
trations of fluoride in the suspending solu- 
tion. Undissociated HF concentrations 
were not calculated since this was a non- 
buffered system. Bars at terminal points 
indicate 95-percent confidence limits. 
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control while the esterified phosphate 
increased to 119 percent. At a con- 
centration of 1.05 xX 10°M, oxygen 
consumption increased and _ esterified 
phosphate increased to 153 percent of 
that of the control. At the highest con- 
centration reported here, 1.05 x 10-°M, 
there was no further increase in the 
rate of oxygen consumption, but the 
esterified phosphate increased to 160 
percent of that of the control. 

The increase in esterified phosphate 
at fluoride concentrations above the 
concentration at which oxygen con- 
sumption fails to increase may indicate 
that fluoride was affecting multiple 
enzyme systems; this would be in accord 
with Reiner’s (7) theoretical mechanism 
of multiple enzyme inhibition resulting 
in a stimulation of the oxygen consump- 
tion. The application of Reiner’s theo- 
retical treatment depends essentially 
upon the increased esterified phosphate’s 
being adenosinetriphosphate (ATP). 

Hackett (8) has indicated that the 
general over-all control of the rate of 
respiration in plants is dependent upon 
the concentration of the acceptor, aden- 
osinediphosphate (ADP), rather than 
the donor, ATP. In addition, Krebs (9) 
has proposed that the control of respira- 
tion is dependent upon an _ interrela- 
tionship between inorganic phosphate, 
ADP, and ATP, ADP or phosphate 
acceptor being the most significant fac- 
tor in the control mechanism. 

Since there was a significant increase 
in phosphorylated nucleotides in these 
experiments, the following interpreta- 
tion may apply. Fluoride probably dis- 
rupts the basic energetics of the cell 
in some manner and increases the oxy- 
gen consumption by increasing the 
phosphate acceptor or donor or at least 
by disturbing the interrelationships be- 
tween inorganic phosphate, ADP, and 
ATP (10). 

I, B. MCNULTY 
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Packaged Organic Materials as 

Monitoring Tools for Radionuclides 

Abstract. Pint-size perforated polyethy- 
lene bags were used as containers to test 
preserved tea, spinach, ion-exchange resin, 
live filamentous green algae, and dead fila- 
mentous green algae for the sorption and 
concentration of radionuclides from nat- 
ural aquatic habitats and from a variety 
of laboratory controlled nutrient media. 
These packaged materials have been used 
to detect trace levels of radionuclides not 
found by the usual methods of analysis of 
the raw water itself for dissolved radio- 
nuclides. 

In measuring nuclide radioactivity 
levels in the water environment at 
points downstream from nuclear-energy 
facilities, problems are encountered that 
require large-volume samples for analy- 
sis because of the dilution that has 
taken place. Even if the levels of spe- 
cific radionuclides released are known, 
analysis of downstream media is neces- 
sary to determine the fate of the radio- 
active materials in the particular en- 
vironment and to define parameters of 
dispersion and diffusion necessary for 
evaluating the movement of specific 
nuclides and the time required for their 
passage through the system in question. 

In concentrating trace amounts of 
nuclides from large volumes of sample, 
particularly where evaporation, precipi- 
tation, or ion-exchange techniques are 
used, the stable salt concentrations in 
the diluting medium interfere with the 
subsequent separation of the specific 
radionuclides. To avoid these difficulties 
a technique utilizing dead organic and 
living biological concentration under 
natural stream conditions was investi- 
gated. Radioanalysis of algae from nat- 
ural aquatic habitats has shown a 
greater variety and higher concentration 
of radionuclides than an analysis of the 
water in which the algae live. 

Considerable data exist in the litera- 
ture regarding concentration of fission 
products by organisms (/). Phytoplank- 
ton are noted for accumulating sub- 
stances in inorganic form without 
known metabolic function. Average 
concentration factors up to 7000 have 
been reported for fission products (2), 
whereas some induced radionuclides 
have been concentrated several hundred 
thousand times or more. This charac- 
teristic is particularly noted in lower 
forms of organisms in media low in 
metabolically required trace elements, as 
for example, the high uptake of phos- 
phorous-32 by plankton in the Columbia 
River, which is low in stable phos- 
phorous. Thus, under certain circum- 
stances, sampling by biological concen- 
tration may avoid the need of collecting 
large volumes of water for radioanalysis. 
Furthermore, knowledge of the move- 
ment of radionuclides into organic ma- 

terials may reflect useful information 
necessary to evaluate the disposal of 
radionuclides into the hydrosphere. 

High concentrations of potassium and 
calcium were found not to interfere, 
respectively, with the uptake of cesium- 
137 and strontium-85 by many nonliv- 
ing organic materials in laboratory trials. 
Several kinds of biological material were 
selected for study under field conditions 
and in the laboratory, including pre- 
served materials—tea, spinach, and fila- 
mentous algae—and living filamentous 
algae. Because the filamentous green 
alga, Pithophora oedogonia, grows easily 
in the laboratory and has a high con- 
centration factor for many radionu- 
clides, it was selected as the living test 
organism. It was grown free of silt and 
interfering radionuclides and in low con- 
centration of stable nuclides. Thirty 
grams of blotted wet algae, about 2 g 
by dry weight, were placed in a pint- 
sized polyethylene bag having 400 
evenly spaced pores about 0.8 mm in 
diameter. About 200 of these packaged 
sampling materials have been tested by 
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Fig. 1. Uptake of radionuclides from the 
Mohawk River, New York, at 17°C in 
September 1959 after 72 hours, by Pitho- 
phora in perforated polyethylene bags, 
compared with activity of fish (bullhead) 
and an indigenous filamentous green alga, 
Cladophora, taken from the river. Uptake 
of these radionuclides by Pithophora was 
nonmetabolic, since the~ alga had been 
killed with chlorine. 
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tying them submerged in the Ohio, 
Little Miami, Mohawk, and Clinch 
rivers for periods of 2 to 7 days, after 
which the contents showed high con- 
centrations of several radionuclides, in- 
cluding cerium, cobalt, cesium, iodine, 
zirconium, ruthenium, zinc, and stron- 
tium. The presence of most of these 
radionuclides was not apparent from an 
analysis of the usual 1-liter volume of 
water. Packages of preserved tea, 
spinach, ion-exchange resin, and dead 
Pithophora showed less selectivity in up- 
take than live algae. In the dead group 
highest uptake occurred in dead 
Pithophora. Where aquatic environ- 
ments are unfavorable for metabolism 
of live algae, these packaged materials 
could be used. 

An advantage of sampling with such 
concentrators, particularly in the anal- 
ysis of gamma-emitting radionuclides 
(all those listed above, except stron- 
tium), is that the contents of the 
polyethylene bag may be placed in a 
suitable container and counted directly 
without elaborate preparation of the 
sample, and sample preparation is made 
easier for strontium quantitation. 

The chemical similarity of K to Cs 
and Ca to Sr may account, in part, for 
the ability of algae to concentrate all of 
them. However, these organisms assimi- 
late only K and Ca. They do not sub- 
stitute Cs for K or Sr for Ca. Therefore, 
the presence of nutrient levels of K and 
Ca are necessary for metabolism, which 
may permit the algae to accumulate 
huge amounts of nonmetabolic Cs and 
Sr. High levels of Ca and K, however, 
do reduce the accumulation of Sr and 
Cs (3). This has been repeatedly demon- 
strated in laboratory experiments. This 
reduction, however, is only apparent in 
live cells and has not been demonstrated 
in nonliving organic materials. For this 
reason preserved tea leaves, which are 
not as efficient as live Pithophora for 
concentrating Cs and Sr, may be better 
for quantitating fission products in 
natural bodies of water because this 
kind of uptake is not influenced, re- 
spectively, by natural levels of K and 
Ca. For example, at 25°C, preserved tea 
leaves were found to reach a _ peak 
equilibrium in 3 days and to concentrate 
Sr* about 130 times and Cs™ about 80 
times from water containing 3 or 30 
parts of K or Ca, or both, per million, 
at several trace levels of these radio- 
nuclides. Experimental errors in the 
logs of counts were found to be approxi- 
mately constant for this and some other 
organic material over the wide range of 
concentrations of these radionuclides, 
which might be similar to what could 
be expected from natural aquatic hab- 
itats. 

Live Pithophora for quantitating is 
impractical, however, because moderate 
levels of K reduce the uptake of Cs and 
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high levels of Ca reduce the uptake of 
both Sr and Cs. Both K and Ca con- 
centrations vary widely in natural aquat- 
ic habitats; however, the uptake varies 

‘with the concentration of these compet- 
ing ions; this fact may permit some 
generalizations. 

For concentrating, live algae have a 
marked advantage over ion-exchange 
resins and dead materials, because they 
not only adsorb but concentrate ions 
such as Cs and Sr by active (living) 
transport into solutions with high con- 
centrations within the cells. Resins can 
only absorb. 

In the laboratory live Pithophora has 
concentrated Cs™ and Sr* over 20,000 
times. The efficiency of Pithophora as a 
biological indicator and concentrator 
under river conditions is shown by the 
gamma scan obtained with Pithophora 
(Fig. 1) compared to an indigenous 
filamentous alga (Cladophora) taken 
from the Mohawk River. With the ex- 
ception of cerium, Pithophora shows 
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Fig. 2. Uptake of radionuclides’ in the 
Clinch River at the mouth of White Oak 
Creek near Oak Ridge National Labora- 
tory, during 24 hours at 0°C in February 
1960 by live Pithophora, preserved tea, and 
spinach packaged in perforated polyethy- 
lene bags. Uptake of these gamma-emitting 
nuclides by live Pithophora at this station 
at 20°C in June 1959 was generally higher 
by a factor of 10, while Cs’ was higher 
by a factor of 100, in laboratory trials. 

the higher concentrations of these nu- 
clides taken up by the two media and 
also demonstrates the presence of other 
radionuclides, notably cobalt. For 
further comparison, samples of fish and 
water taken at the same sampling loca- 
tion are included. Similar data, obtained 
with other organic concentrators im- 
mersed in the Clinch River at the mouth 
of White Oak Creek below the Oak 
Ridge National Laboratory, are shown 
in Fig. 2. 

The bulk of the information obtained, 
at least in the initial phases of evalua- 
tion, is qualitative, indicating the 
identity of the specific nuclides accumu- 
lated. Laboratory study indicates that 
quantification may be possible, because 
the concentration ratio for each medium 
at these trace levels, regardless of the 
nuclide, varies directly with the con- 
centration of the nuclide in the water 
at the same temperature. Perhaps these 
concentrators may be useful in locating 
release of radioactive materials from 
waste containers disposed at sea. 

Concurrent laboratory studies are in 
process in conjuction with field studies 
to identify, collect, and grow, under 
controlled conditions, selected biological 
concentrators. 

Louis G. WILLIAMS 
MICHAEL HOWELL 
ConrAD P. STRAUB 

Robert A. Taft Sanitary Engineering 
Center, Cincinnati, Ohio 
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Parental Body Build and 

Developmental Progress 

in the Offspring 

Abstract. Children selected for study 
according to the body build of their 
parents were found to differ in rate of 
growth and in timing of osseous develop- 
ment. Boys and girls with large-chested 
parents were taller and heavier during the 
growing period and were more advanced 
in skeletal development than offspring of 
narrow-chested parents. 

A relationship between “mesomor- 
phic” body build and accelerated sexual 
maturation in boys has been reported 
by a number of workers (/). However, 
these findings are open to question be- 
cause of the subjective nature and poor 
reliability of ratings on physique during 
childhood (2) and because greater 
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Table 1. 
infancy and childhood. 

Average comparative skeletal development of LL and SS boys and girls during 

Bone age at 11.0 yr 

~~ Variable Sex LL SS t 

No. hand-wrist centers at 1.5 yr M 7.8 6.3 1 ey 
No. hand-wrist centers at 1.5 yr F 18.6 15.2 Be} 

No. hand-wrist centers at 3.0 yr M 22.1 18.4 4.20 
No. hand-wrist centers at 3.0 yr F 24.4 px Re 2.64 

Hand-wrist completion (age) M 6.7 Va 2.05 
Hand-wrist completion (age) F 73 8.0 2.18 

M 11.9 10.1 5.29 
F 10.0 11.1 0.21 Bone age at 11.0 yr 

muscularity is a normal correlate of 
physiological advancement duying the 
growing period. 

In a preliminary investigation, sub- 
jects were selected according to parental 
mating combinations. The parents were 
categorized, by sex, according to their 
bony-chest diameters as measured on 
posteroanterior teleoroentgenograms, as 
“large” (above the mean) and “small” 
(below the mean). Children of the LL 
(large X large) and SS (small X small) 
mating combinations were then con- 
sidered. In all, there were 20 LL pa- 
rental mating combinations, with 56 
offspring, and 15 SS mating combina- 
tions, with 31 offspring, in the study; 
‘however, the sample size was smaller in 
the adolescent period. 

In replicate tests, the adult bony- 
chest diameter exhibited excellent short- 
term reliability (r= 0.98 to 0.99) and 
good 5-year reliability (r > 0.90) as an 
index of physical development. The 
bony-chest measurement has _ been 
shown to correlate well with the fat-free 
mass, or “lean body weight” (3), and is 
only slightly correlated with stature (r= 
0.2). It is therefore a useful measure 
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both of the lean body weight and of 
physique. 

Offspring of the LL parental mating 
combination were compared with off- 
spring of the SS combination for length 
and weight throughout the growing 
period, according to data, for individu- 
als, from the Fels Longitudinal files. As 
shown in Fig. 1, LL boys surpassed SS 
boys in both length and weight from 
birth through 17 years, length being 
significantly greater from 5 through 
13 years and weight from 1 through 
17 years. The same tendency was ob- 
served for the girls, though the abso- 
lute differences were smaller, and sig- 
nificant only from 5 through 7 years 
for length and 5 through 9 years and 
at 17 years for weight. The 56 LL chil- 
dren of both sexes were longer and 
heavier than the 31 SS children through- 
out the growing period. 

Further comparison was made for 
developmental status as measured by 
the number of hand-wrist ossification 
centers present at 1.5 and 3.0 years, the 
age of completion of the 28 bony nuclei 
of the hand and wrist (4) and for bone 
age at 11.0 years in both sexes, accord- 
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Fig. 1. Comparative growth of children of LL and SS parental mating phenotypes 
shown against the + 1 ¢ limits (shaded areas) for the Fels Institute population. LL 
boys and girls tend to be longer during the growing period and heavier throughout. 
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ing to the Greulich-Pyle standards (5), 
As with length and weight, the LL 
children tended to be advanced over 
the SS children. More bony centers 
were present in the LL boys and girls 
at 1.5 and 3.0 years, and the full count 
of 28 centers was attained earlier in the 
LL children (Table 1). 

A check on motor skills during early 
childhood showed LL children to be 
advanced over the SS offspring in Gesell] 
scores at 0.5, 1.0, and 1.5 years (6), in 
Merrill-Palmer scores at 1.5 and 2.0 
years (7), and in early Stanford-Binet 
quotients. 

Clearly, parental body build, specifi- 
cally the phenotypic mating combi- 
nations LL and SS, is associated with 
differences in the rate of growth and 
speed of maturation of the offspring. 
Children of broad-chested parents grow 
faster and are developmentally ad- 
vanced during the growing period. Ap- 
parently, differences in adult physique 
are attained through different paths of 
development, suggesting that genes for 
body build also influence the rate of 
maturation (8). 

STANLEY M. GARN, ARTHUR CLARK, 
Lina LANDKOF, LAURA NEWELL 

Physical Growth Department, 
Fels Research Institute, 
Yellow Springs, Ohio 
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Machine Retrieval of 

Pharmacological Data 

The retrieval of pharmacological 
data from the literature has been re- 
ported by several workers in the field of 
science information. G. Congdon Wood 
(J) has devised a detailed code for stor- 
ing, retrieving, and correlating chemi- 
cal-biological data. Admittedly, the 
methodology of abstracting and filing 
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Fig. 1. Card punched with the results obtained from screening the action of chlorpro- 
mazine in mice. 

is complex and covers most of the 
biological sciences. A unique system of 
indexing and searching pharmacologi- 
cal literature has been reported by H. 
E. Rockwell et al. (2) which frees the 
scientist from many hours of library 
searching. Isaac Welt (3) has developed 
the Cardiovascular Literature Project 
for collecting, classifying, and dissemi- 
nating experimental and clinical infor- 
mation concerning the effects of chemi- 
cal agents upon the cardiovascular sys- 
tem. Again, this is a rather complex 
system which involves journal abstract- 
ing and indexing the medical literature. 
All of these efforts are directed toward 
the published reports. 

Our effort, on the other hand, is 
concerned with the raw data in the 
laboratory. With data retrieval becom- 
ing a problem of increasing magnitude 
which besets research laboratories deal- 
ing with a large volume of screening, it 
occurred to us that punched cards, with 
machine sorting, should serve as a re- 
search tool in making possible correla- 
tion of research far beyond that achieva- 
ble by any amount of searching by 
hand. This report describes our experi- 
ences in the coding and recording on 
I.B.M. cards of a multiparameter screen 
—namely, a modification of the quanti- 
tative observational behavior assay as 
developed by Irwin et al. (4). It shows 
that the application of this idea to 
practice is entirely feasible. 
Coded information was punched into 
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a specially imprinted I.B.M. card. Each 
column represented a specific parame- 
ter or was used for general code such 
as compound number designation, type 
of screen, and species, as shown in 
Fig. 1. 

The development of a code whereby 
punching could be accomplished re- 
quired a knowledge and understanding 
of the data to be coded, a knowledge 
of the machine limitations for sorting, 
and anticipation of the type of ques- 
tions to be asked of the cards. In gen- 
eral, the code adopted is based on the 
concept that a given activity is present 
at any given dose of a compound if 
this activity is still present at the suc- 
ceeding dose. This concept eliminates a 
certain number of false data attribut- 
able to uncertainty of the observer. It 
may be seen from Fig. 1 that a log- 
arithmically increasing dose scale ap- 
pears on one edge of the card. Figure 1 
also illustrates the various parameters 
employed in this screen. 

Although each -response is quanti- 
tated on an eight-grade scale on the 
original work sheet, we found it would 
not be feasible to attempt to record 
the magnitude of response of all of 
these parameters on the I.B.M. card. 
We have, therefore, resorted to the con- 
cept mentioned above. This provides 
what amounts to estimation of a mini- 
mal effective dose. The three zone 
punch areas of the I.B.M. card (R, X, 
and OQ) are used, as designated in Fig. 1. 

After the source data had been trans- 
lated to the cards, it was found advis- 
able to challenge the code with a repre- 
sentative sample of cards. For example, 
we asked for a list of all the compounds 
in the sample which: caused stimulation 
of the central nervous system at 1.0 
mg/kg but which did not produce con- 
vulsions at 100 mg/kg, or less, when 
injected intraperitoneally in the mouse. 
By such challenges it was possible to 
discover and correct the inevitable mis- 
takes that occur in the formative stages 
of developing a satisfactory retrieval 
system. 

As stated above, we do not consider 
machine retrieval of screen data a re- 
placement for a file system when it is 
desired to bring together all of the 
known information on a known com- 
pound. In the latter case, a numerical 
file is probably more satisfactory. Ma- 
chine retrieval, however, is a very use- 
ful research tool and timesaver. We 
consider it important, since the most 
expensive part of data processing is the 
transcribing of source data to cards; a 
responsible individual with adequate 
scientific knowledge is required for in- 
telligent coding and transcription. 

Limitation of space prevents discus- 
sion here of the method used for trans- 
fer of data from the source document 
to the card. We feel that it is a mistake 
to code the investigator’s judgment of 
the activity of a compound, since the 
interpretation of data changes with the 
development of new drugs. We consider 
it much more useful and of more last- 
ing value to code, as nearly as possible, 
the raw data (5). 

E. V. DIETRICH 
McNeil Laboratories, Inc., 
Philadelphia, Pennsylvania 
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Association Affairs 

AAAS Constitutional Amendments 

Two major amendments to the 
AAAS constitution, plus three more 
minor amendments made necessary by 
the two major ones, will be presented 
to the Council for action at the 1960 
meeting. 

History 

At the 1959 meeting of the AAAS 
Council, the Committee on Council 
Activities and Organization recom- 
mended a number of changes in Coun- 
cil organization and activities. After 
substantial debate, Council approved 
most of the committee recommenda- 
tions—namely, those portions which 
recommended (i) codification of the 
rules governing Council meetings (in- 
cluding some new rules of procedure); 
(ii) appointment of ad hoc study com- 
mittees to review and to report to 
Council on such problems as were of 
interest to Council; and (iii) creation of 
a standing Committee on Constitution 
and Rules. Council did not approve the 
creation of a standing Committee on 
Council Activities and Organization, 
but voted to continue the committee of 
that name through 1960 to enable it 
to work further on the problems with 
which it had been concerned. A fuller 
discussion of the committee report and 
the actions taken by Council was pub- 
lished in Science [131, 504 (19 Feb. 
1960)]. 

During 1960 the Committee on 
Council Activities and Organization has 
worked with the Board of Directors in 
an effort to clarify the functions of the 
Council and the Board, and the rela- 
tions between the two bodies, and tc 
define the composition and responsi- 
bilities of a standing committee to be 
called the Committee on Council Af- 
fairs. The committee and the Board of 
Directors have agreed upon the fol- 
lowing amendments to the constitution. 
These amendments are now published 
so that they can be considered by 
Council and can be voted upon at the 
meeting of Council in New York in 
December. 
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Major Amendments 

Article ITV, Section 1 

This section now reads: “The Coun- 
cil shall perform duties prescribed in 
the constitution and bylaws and shall 
act as an advisory body in matters per- 
taining to the general policies of the 
Association.” 

It is recommended that the follow- 
ing description of the responsibilities 
of Council be substituted for the above 
statement. 

Responsibility for the affairs of the 
Association is vested in the Council, which 
shall have authority to delegate functions 
to the Board of Directors. 

In addition to other powers and respon- 
sibilities set forth herein, Council shall: 

(a) determine the rights and privileges 
of members, and prescribe the dues and 
fees to be paid by members; 

(b) elect general officers of the Associa- 
tion; 

(c) provide for the organization of the 
Association in sections in accordance with 
the fields of interest of its members; 

(d) authorize the establishment of re- 
gional divisions of the Association; 

(e) determine the conditions of affilia- 
tion and elect affiliates of the Association; 

(f) establish special study committees 
to report to the Council on any aspect of 
Association policy or program or on other 
matters affecting the advancement of sci- 
ence; and 

(g) establish committees to aid the 
Council in the discharge of any of the 
above responsibilities. 

The proposed amendment would 
bring together in one place statements 
of the major functional responsibilities 
of Council and, together with the fol- 
lowing amendment, would define more 
carefully the relationships between 
Council and Board. 

Article V, Section 1 

This section defines the responsibili- 
ties of the Board of Directors. It now 
reads: “The Board of Directors is the 
legal representative of the Association 
and as such shall have, hold, and ad- 
minister all the property, funds and 
affairs of the Association.” 

It is recommended that this section 
be deleted and that the following state- 

ment be substituted: The new wording 
brings together from several places in 
the constitution statements of the major 
functional responsibilities of the Board. 

The Board of Directors shall have, hold, 
and administer all the property, funds, and 
activities of the Association. It shall: 

(a) take such actions. as it deems neces- 
sary to carry out the purposes of the 
Association; 

(b) make 
Council; 

(c) appoint the administrative officers 
of the Association; 

(d) in the event of a vacancy in the 
office of a general officer other than the 
office of president-elect, elect a replace- 
ment for the remainder of the unexpired 
term. In the event of a vacancy in the 
office of president-elect, replacement shall 
be by election by the Council; 

(e) appoint and supervise the work of all 
committees except those described in Ar- 
ticle IV, Section 1, paragraphs (f) and (g); 

(f) determine the time and place of 
meetings of or meetings sponsored by the 
Association; 

(g) elect Fellows from among the mem- 
bers of the Association; 

(h) prepare and publish an annual 
budget for the Association and arrange for 
an annual independent audit of the ac- 
counts of the Association; and 

(i) perform such other functions as the 
Council may assign to it from time to 
time. 

recommendations to the 

Compensatory Changes 

Each of the above amendments 
brings together into a single list a 
number of statements of responsibility 
that are now scattered through other 
articles of the constitution. In most 
cases it seems desirable to allow the 
duplication to remain. For example, 
Article VIII specifies that affiliates shall 
be elected by Council. The proposed 
amendment to Article IV includes the 
election of affiliates among the respon- 
sibilities of Council. Each article is 
clearer and more complete if the state- 
ment of Council responsibility appears 
in both. 

In two cases, however, there will be 
simplification if the duplication is re- 
moved, and in one case a correction 
will be required if the two major 
amendments are adopted. These pro- 
posed changes are as follows: 

1) In Article III, Section 2, delete the 
final sentence dealing with the filling of a 
vacancy in the office of a vice president. 
The problem will be adequately cared for 
in the revised Article V, Section 1, part 
(d). 

2) In Article V, Section 2, delete the 
sentence beginning, “In the event of a 
vacancy in the office of an elected mem- 
ber of the Board of Directors. . . .” The 
method of filling such a vacancy is 
simplified and the procedure defined in the 
proposed Article V, Section 1. 
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3) Revise Article V, Section 4, by 
adding the italicized words so that the 
section will read: “The Board of Directors 
shall appoint such committees, other than 
those described in Article IV, Section 1, 
parts (f) and (g), as may be necessary to 
aid in the management of the Association. 
The duties of standing committees shall 
be stated in the bylaws.” This change will 
remove a possible conflict in responsibility 
between the Council, which, if the recom- 
mended amendments are adopted, will 
have authority to appoint committees to 
deal with matters of concern to Council, 
and the Board, which according to the 
unrevised wording is responsible for the 
appointment of all committees. 

Action by Council 

The five amendments described above 
will be submitted to the Council for 
vote at the 1960 annual meeting in 
New York. A favorable vote of two 
thirds of the Council members who are 
present and voting is required for 
adoption. 
The following recommendations are 

not for changes in the constitution but 
are related to the above proposed con- 
stitutional amendments. A_ favorable 
vote of a majority of the Council mem- 
bers present and voting will be required 
for their adoption. “Adoption” in the 
case of all of the following except the 
recommendation concerning the Com- 
mittee on Constitution and Rules, will 
constitute a request to the Board of 
Directors to make the indicated amend- 
ments to the bylaws. 

Committee on Council Affairs 

As stated above, Council in 1959 
voted against the creation of a stand- 
ing Committee on Council Activities 
and Organization but did vote to con- 
tinue the committee of that name for 
one year. The committee has worked 
with the Board of Directors in pre- 
paring the above recommendations and 
in redefining the nature and function of 
the standing committee that Council 
did not approve last year. The name of 
the proposed standing committee has 
been changed to Committee on Council 
Affairs. The ad hoc committee and the 
Board of Directors agree upon the 
desirability of establishing the proposed 
Committee on Council Affairs, and rec- 
ommend to Council that the following 
statement of its composition and re- 
sponsibility be approved. If Council 
approves, the statement will be formally 
adopted by the Board of Directors, 
which has authority to change the by- 
laws, as a new Section 11 of Article V 
of the bylaws, the section that lists and 
describes the Association’s standing 
committees. 
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Proposed Addition to 

Article V of Bylaws 

Section 11. The Committee on Council 
Affairs shall consist of: nine members 
elected by the Council for terms of three 
years each, the terms of three of whom 
shall expire on January 14 of each year; 
the president-elect of the Association, who 
shall serve as chairman of the committee; 
and the secretary of the Council, who shall 
serve as secretary of the committee with- 
out vote. The committee shall (a) prepare 
the agenda for meetings of the Council, 
(b) receive or initiate, coordinate, and 
advise on reports of Council committees, 
resolutions, or actions submitted for con- 
sideration by the Council, (c) establish or 
recommend to the Council the establish- 
ment of appropriate study committees to 
report to the Council on any aspect of 
Association policy or program or on other 
matters affecting the advancement of sci- 
ence, (d) recommend to the Council ap- 
propriate changes in the constitution and 
bylaws. 

Other Changes in Bylaws 

1) If Council approves the above 
recommendations, the Board of Direc- 
tors will amend Article V, Section 1, 
of the bylaws in order to bring it into 
agreement with the other changes being 
proposed. The revision can be made by 
adding the italicized words to make the 
section read: “The committees shall be 
standing, as provided in the bylaws, or 
special, as the Board of Directors or 
Council approve(s). All standing com- 
mittees, except the Committee on Coun- 
cil Affairs, shall report annually in 
writing to the Board of Directors. The 
chairmen of committees, unless other- 
wise provided for in these bylaws, shall 
be designated by the Board of Direc- 
tors.” 

2) Already approved by Council at 
the 1959 meeting were several rules of 
procedure for Council meetings. These 
rules have been adopted by the Board 
of Directors as Article XII of the by- 
laws. No further action is required. 

Committee on Constitution and Rules 

At the 1959 meeting, Council ap- 
proved the recommendation of the 
Committee on Council Activities and 
Organization that there be established 
a standing Committee on Constitution 
and Rules. The Committee on Council 
Activities and Organization and the 
Board of Directors, upon further con- 
sideration, agree that it is not desirable 
to have a standing Committee on Con- 
stitution and Rules. It seems better’ to 
continue to allow both Board and 
Council to have the authority to initiate 
recommendations for changes in the 
constitution and bylaws and to appoint 

a special committee for this purpose 
only when major revisions are required. 
It is therefore recommended that Coun- 
cil rescind the action it took in 1959 in 
voting to establish a standing Commit- 
tee on Constitution and Rules. 

Procedure for Amending Bylaws 

Article XIII of the bylaws now 
specifies that “the bylaws may be 
amended by majority vote of the Board 
of Directors, provided notification of 
the proposed amendment has been 
mailed to each member of the Board 
at least twenty (20) days prior to the 
meeting.” The Committee on Council 
Activities and Organization recom- 
mends that authority to amend the by- 
laws be transferred from the Board of 
Directors to the Council. If the Council 
votes to transfer authority to amend the 
bylaws from the Board to the Council, 
the Board will make that transfer by 
adopting the following statement as a 
substitute for the wording of Article 
XIII given above: “The bylaws may be 
amended by majority vote of the Coun- 
cil at any meeting or by mail ballot.” 

DAEL WOLFLE 
American Association for the 
Advancement of Science 

Programs Planned for the 

AAAS New York Meeting 

Section and society programs in engi- 
neering, agriculture, and industrial sci- 
ence are presented here, and programs 
of some organizations not affiliated 
with any section. Programs in mathe- 
matics, physics, chemistry, astronomy, 
geology and geography, the biological 
sciences, anthropology, psychology, the 
social and economic sciences, medicine, 
dentistry, pharmacy, and the history and 
philosophy of science have been previ- 
ously announced [Science 132, 1259 (28 
Oct. 1960); 132, 1318 (4 Nov. 1960); 
132, 1403 (11 Nov. 1960); 132, 1501 
(18 Nov..1960)]. 

Engineering 

Section M. Panel, joint program of 
Section B—Physics and M—Engineering, 
cosponsored by the Society for the His- 
tory of Technology: “The Place of 
Nuclear Engineering in the University 
Curriculum,” arranged by Clarence E. 
Davies, United Engineering Center 
Project, New York City, with John W. 
Healy, General Electric Company, as 
moderator; 30 Dec. 

Tau Beta Pi Association. The As- 
sociation will hold its annual address 
with the AAAS, with Paul E. Klopsteg, 
retiring president, AAAS, presiding; 29 
Dec. After an introduction by Donald 
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A. Dahlstrom, the speaker, Walter Lee 
Cisler, president and director of The 
Detroit Edison Company, will be intro- 
duced by Klopstek. The subject of the 
address is “The Increasing Significance 
of Energy in an Expanding World.” 

The Engineering Manpower Com- 
mission is a cosponsor of the program 
of the Conference on Scientific Man- 
power: “Developing Student Interest 
in Science and Engineering,” with 
Samuel Schenberg, New York City 
Board of Education, presiding; 27 Dec. 
(For details, see the program of the 
Conference in the forthcoming issue of 
2 Dec.) 

The Engineers Joint Council is a co- 
sponsor of the symposium “The Sci- 
ences in Communist China.” Part II, 
“Meteorology and the _ Engineering 
Sciences,” will be held on 26 Dec. 
Papers will be presented on an intro- 
duction to engineering and electrical 
engineering (T. C. Tsao, Columbia 
University); civil engineering (Lewis 
L. T. Au, Amman and Whitney Con- 
sulting Engineers, New York); me- 
chanical engineering (Edward K. Nieh, 
Ebasco Services, New York); chemical 
engineering and metallurgical and min- 
ing engineering (L. C. Pan, Chemical 
Constructions Corporation, New York); 
electronics and computing, aeronautical 
engineering (Yao T. Li, Massachusetts 
Institute of Technology). 

Agriculture 

Section O. Six-session symposium: 
“Land-Zoning in Relation to Agri- 
cultural, Suburban, Industrial, Forest, 
and Recreational Needs of the Future,” 
arranged by Firman E. Bear, Rutgers 
State University; 27, 28, 30 Dec. 

Part I: “Rural Land Zoning,” with 
Wallace D. Bowman, Conservation 
Foundation, presiding; 27 Dec. After 
an introduction by Bowman, the fol- 
lowing papers will be presented: “What 
is Happening to Our Land” (Donald A. 
Williams, Soil Conservation Service, 
U.S. Department of Agriculture); 
“Principles of Rural Land Zoning” 
(Erling D. Solberg, Agricultural Re- 
search Service, U.S. Department of 
Agriculture); “Creating Permanent Ag- 
ricultural Reserves” (Karl J. Belser, 
Santa Clara County, Calif., Planning 
Department); “Tax Deferrals for Land 
Withheld from Development” (T. W. 
Schulenberg, Indiana Department of 
Commerce and Public Relations). 

Part II: “Suburban Planning,” with 
Louis Wolfanger, Michigan State Uni- 
versity, presiding; 27 Dec. After an in- 
troduction by Wolfanger, papers will 
be presented on subdivision control 
(Hugh R. Pomeroy, Westchester Coun- 
ty Department of Planning, White 
Plains, N.Y.); soil-survey information 
for suburban development (Lindo J. 
Bartelli, Soil Conservation Service, U.S. 
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Department of Agriculture); new con- 
cepts on suburban development dis- 
tricts (Marion Clawson, Resources For 
the Future, Inc.); regulating flood-plain 
development (Gilbert F. White and 
Robert Kates, University of Chicago). 

Part III, joint program of Sections 
E, K, O, and P and the Association of 
American Geographers: “The Urban 
Frontier, A Conquest of Inner Space,” 
arranged by Firman E. Bear (Rutgers 
State University), Frank C. Whitmore, 
Jr. (U.S. Geological Survey), and 
Charles C. Morrison, Jr. (American 
Geographical Society), with James E. 
Lash (Action, Inc., New York), pre- 
siding; 28 Dec. Papers will be pre- 
sented on application of census sta- 
tistics to problems of urban renewal 
(A. Ross Eckler, U.S. Bureau of the 
Census); urban renewal and metropoli- 
tan affairs (Martin Millspaugh, deputy 
general manager, Charles Center, Balti- 
more, Md.); two basic issues in local 
renewal policy (Coleman Woodbury, 
University of Wisconsin); renewal for 
industry—the opportunity and _ the 
problem (Dorothy A. Muncy, Con- 
sulting City Planner, Arlington, Va.); 
Newark, New Jersey—a case study in 
urban renewal (Paul Busse, Newark 
Economic Development Committee); 
urban renewal in New York City 
(George M. Raymond, Pratt Institute). 

Part IV: “Community Planning,” 
with Byron E. Munson, Ohio State Uni- 
versity, presiding; 29 Dec. After an in- 
troduction by Munson, papers will be 
presented on _ small-city community 
planning (Herbert H. Smith, Communi- 
ty Planning Associates, Trenton, N.J.); 
county and regional planning board co- 
Operation (George H. Deming, Confer- 
ence on Metropolitan Area Problems, 
New York); possibilities in rural plan- 
ning (Sanford S. Farness, Tri-County 
Regional Planning Commission, Lans- 
ing, Mich.); geologic contributions to 
community planning (William J. Wayne, 
Department of Conservation, Indiana 
Geological Survey). After presentation 
of the papers, the AAAS-Campbell 
Award will be presented. 

Part V: “Forest and Recreational 
Planning,” with Edward Higbee, Uni- 
versity of Delaware, presiding; 29 Dec. 
After an _ introduction by Higbee, 
papers will be presented on biological 
requirements of man (Paul B. Sears, 
Yale University); conservation of open 
spaces (Charles W. Eliot (Cambridge, 
Mass.); program planning for national 
forest recreation (Edward C. Crafts, 
Forest Service, U.S. Department of 
Agriculture); development of water and 
forest preserves (Raleigh Barlowe, 
Michigan State University). 

Part VI: “Government As _ Land 
Owner and Redistributor,” with Wil- 
liam Miller, New York University 
School of Law, presiding; 30 Dec. After 

an introduction by Miller, papers will 
be presented on_ conservation ease- 
ments for securing open space for ur- 
ban America (Max S. Wehrly, Urban 
Land Institute); law of open space 
(Shirley Adelson Siegel, Assistant At- 
torney General, State of New York); 
British town and county planning act 
(Ernest Weissman, Bureau of Social 
Affairs, United Nations); governmental 
assistance in area development (Robert 
E. Lowry, Tennessee Valley Authority), 

Industrial Science 

Section P. There will be an Indus- 
trial Science Award dinner, with Allen 
T. Bonnell, Drexel Institute of Tech- 
nology, presiding; 29 Dec. The Section 
P luncheon meeting and vice-presiden- 
tial address will be held on 30 Dec., 
with J. A. Hutcheson, Westinghouse 
Electric Corporation, Pittsburgh, pre- 
siding. The speaker will be Earl P. 
Stevenson, retiring vice president for 
Section P. 

Institute of Management Sciences. 
Symposium, joint program with Section 
P: “Management Science,” arranged by 
Gifford H. Symonds, Case Institute of 
Technology, with Roger R. Crane, 
Touche, Ross, Bailey and Smart, New 
York, presiding; 30 Dec. Papers will be 
presented on application of prediction 
techniques to management science (Max 
Woodbury, New York University); 
scheduling activities with uncertain 
demand (Gifford H. Symonds, Case 
Institute of Technology); a model of a 
competitive market (George Feeney, 
General Electric Company, New York). 

Science in General 

American Association of Scientific 
Workers. Round-table discussion: “Ob- 
stacles to the Application of Science for 
Human Welfare,” arranged by Miriam 
L. Yevick, Adelphi College, who will 
preside; 27 Dec. Speakers will be C. 
Wright Mills, Columbia University, 
Otto Nathan, New York University, 
and Theodore Rosebury, Washington 
University School of Dentistry. 

There will be a Dutch treat cocktail 
party on 27 Dec. 

American Council on Women in Sci- 
ence. Third Conference on Women in 
Science, joint program of the American 
Council on Women in Science and Sig- 
ma Delta Epsilon; 27 and 30 Dec. The 
opening session will be an address: 
“Utilizing Our Scientific Womanpow- 
er”; 27 Dec. This will be followed by 
two concurrent panel discussions: panel 
A, “Changing Educational Trends,” 
with John R. Cortelyou, DePaul Uni- 
versity, as moderator; panel B, “Chang- 
ing Cultural Trends,” with Margaret 
Mead, American Museum of Natural 
History, as moderator; 27 Dec. 

There will be a luncheon for women 
and an address (a program of the AAAS 
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Local Committee on Women’s Events), 
arranged by Mrs. Eunice Thomas 
Miner, New York Academy of Sciences, 
who will preside; 30 Dec. The address, 
by Edith H. Quincy, College of Physi- 
cians and Surgeons, Columbia Univer- 
sity, will be on radiation hazards and 
what is being done about them. 

American Geophysical Union. Sym- 
posium, cosponsored by Section D—As- 
tronomy and the American Astronomi- 
cal Society: “The Impact of Space 
Research on the Sciences,” arranged by 
the Planning Committee on Planetary 
Science of the AGU, Homer E. Newell, 
National Aeronautics and Space Ad- 

ministration, chairman, with Robert Jas- 
trow, National Aeronautics and Space 
Administration, presiding; 26 Dec. Pa- 
pers will be presented on the interaction 
between the earth sciences and plane- 
tary studies (Gordon J. F. MacDonald, 
University of California, Los Angeles); 
planetary environments and extrater- 
restrial life (Philip Abelson, Carnegie 
Institution of Washington); flying tele- 
scopes (Martin Schwarzschild, Prince- 
ton University). 

Scientific Research Society of Amer- 
ica. The Society will hold its annual 
convention on 29 Dec. On the same day 
there will be a joint luncheon of the 
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despite unexpected interruptions the job 
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Society of the Sigma Xi and the Sci- 
entific Research Society, and the an- 
nual address of the Scientific Research 
Society will be presented, with W. J. 
Coppoc, Texaco, Beacon, N.Y., presid- 
ing. Coppoc will award the William 
Procter Prize and Alan T. Waterman, 
National Science Foundation, will 
speak. The address is open to all who 
are interested. 

Sigma Delta Epsilon. Cosponsor of 
the Third Conference on Women in 
Science. (For details, see the program 
of the American Council on Women 
in Science.) 

There will be a National Council 
and Board of Directors meeting, with 
Ethaline Cortelyou, president of Sigma 
Delta Epsilon, presiding; 27 Dec. 

On 28 Dec. there will be a luncheon 
for all women in science and an ad- 
dress, with Ethaline Cortelyou presid- 
ing. The address, “Petroleum—A Cat- 
alyst for Progress,” will be given by 
Dorothy Quiggle, Pennsylvania State 
University. 

On 29 Dec. there will be a dinner and 
grand chapter meeting. 

Attention is called to the luncheon 
and program of the AAAS Local Com- 
mittee on Women’s Events, on 30 Dec. 
(For details, see the program of the 
American Council on Women in Sci- 
ence.) 

Society of the Sigma Xi. There will 
be a joint luncheon with the Scientific 
Research Society of America, 29 Dec. 
(For details, see the program of the 
Scientific Research Society of America.) 

The Society of the Sigma Xi will hold 
its 61st annual convention on 29 Dec. 
The joint address of the Society of the 
Sigma Xi and the United Chapters of 
Phi Beta Kappa will be given on the 
same day, with Mina S. Rees, member 
of the AAAS Board of Directors, pre- 
siding. The address, by Polykarp Kusch, 
Columbia University, will be on ‘Sci- 
entists and Laymen.” 

Forthcoming Events 

December 

5-8. American Soc. of Agronomy, an- 
nual, Chicago, Ill. (L. G. Monthey, ASA, 
2702 Monroe St., Madison 5, Wis.) 

7-13. American Acad. of Optometry, 
San Francisco, Calif. (C. C. Koch, 1506- 
08 Foshay Tower, Minneapolis 2, Minn.) 

9-10. The Myocardium—lIts Biochemis- 
try and Biophysics, New York, N.Y. (A. P. 
Fishman, New York Heart Assoc., 10 
Columbus Circle, New York 19) 

9-11. American Psychoanalytic Assoc., 
New York, N.Y. (D. Beres, 151 Central 
Park West, New York 23) 

10-11. Academy of Psychoanalysis, New 
York, N.Y. (J. H. Merin, 125 E. 65 St., 
New York 21) 

11-14, Hot Laboratory and Equipment 
Conf., 8th, San Francisco, Calif. (J. R. 
Lilienthal, Los Alamos Scientific Labora- 
tory, P.O. Box 1663, Los Alamos, N.M.) 
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12-14. American Nuclear Soc. (Isotopes 
and Radiation Div.), San Francisco, Calif. 
(O. J. Du Temple, ANS, 86 E. Randolph 
St., Chicago 1, Ill.) 

12-14. Water Pollution, natl. conf., 
Washington, D.C. (F. A. Butrico, Office of 
Engineering Resources, Div. of Engineer- 
ing Services, U.S. Public Health Service, 
Washington 25) 

12-16. Atomic Industrial Forum, conf., 
San Francisco, Calif. (D. J. Scherer, 3 E. 
54 St., New York 22) 

13-15. Eastern Joint Computer Conf., 
New York, N.Y. (E. C. Kubie, EJCC, 
Computer Usage Co., Inc., 18 E. 41 St., 
New York 17) 

19-20. Statistical Mechanics, conf., Lon- 
don, England. (Organizing Secretary, Phys- 
ical Soc., 1, Lowther Gardens, London) 

22-2. Panamerican Diabetic Congress, 
ist, British Honduras. (B. R. Hearst, Di- 
rector, Diabetic Inst. of America, 55 E. 
Washington St., Suite 1646, Chicago 
25 Th 

26-30. Inter-American Cong. of Psy- 
chology, 7th, Havana, Cuba. (G. M. Gil- 
bert, Psychology Dept., Long Island Univ., 
Brooklyn 1, N.Y.) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, New York, 
N.Y. (R. L. Taylor, AAAS, 1515 Mas- 
sachusetts Ave., NW, Washington 5) 

27-14. Bahamas Surgical Conf., Nassau. 
(B. L. Frank, P.O. Box 4037, Fort Lauder- 
dale, Fla.) 

27-29. Conference on Strong Interac- 
tions, Berkeley, Calif. (A. C. Helmholz, 
Dept. of Physics, Univ. of California, 
Berkeley.) 

27-29. Northwest Scientific Assoc. and 
Idaho Acad. of Science, joint meeting, 
Moscow. (E. J. Larrison, Dept. of Biologi- 
cal Sciences, Univ. of Idaho, Moscow.) 

28. Association for Education in Inter- 
national Business, St. Louis, Mo. (J. N. 
Behrman, Univ. of Delaware, Newark, 
Delaware) 

28-30. American Economic Assoc., St. 
Louis, Mo. (J. W. Bell, Northwestern 
Univ., Evanston, III.) 

28-30. Econometric Soc., St. Louis, Mo. 
(R. Ruggles, Dept. of Economics, Yale 
Univ., New Haven, Conn.) 

28-29. Linguistic Soc. of America, an- 
nual, Hartford, Conn. (A. A. Hill, Box 
7790, University Station, Austin 12, Tex.) 

28-30. National Council of Teachers of 
Mathematics, Tempe, Arizona. (M. H. 
Ahrendt, 1201 16 St., NW, Washington 6, 
D.C.) 

29-31. American Physical Soc., Berke- 
ley, Calif. (K. Darrow, APS, Columbia 
Univ., 116 St. and Broadway, New York, 
N.Y.) 

January 

3-9. Indian Science Cong., 48th session, 
Roorkee (Uttar Pradesh), India. (General 
Secretary, ISC Assoc., 64 Dilkhusa St., 
Calcutta 17, India) 

8-12. Thermoelectric Energy Conver- 
sion, symp., Dallas, Tex. (P. H. Klein, 
General Electric Co., Electronics Lab., 
Bldg. 3, Room 221, Electronics Park, 
Syracuse, N.Y.) 

8-13. American Acad. of Orthopedic 
Surgeons, Miami Beach, Fla. (J. K. Hart, 
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Fields of investigation heretofore made prohibitive 
through use of highly expensive investigative tech- 
niques can now be explored with this simple-to- 
operate molecular still. Since the ‘‘50” still is the 
laboratory counterpart of the large commercial 
Rota-Film Still, results obtained may be duplicated 
on a commercial scale of any magnitude. 

With this simple-to-operate still you may... 
e explore falling agitated film evaporation and dis- 
tillation ¢ distill materials with molecular weights 
ranging from 200 to 1250 weight (hydrocarbons) 
and some materials to 4000 molecular weight 
(silicones and halocarbons) e deglycerinate and 
distill mixtures of mono-, di- and tri-glycerides 
e distill tall oi! distill paraffin from slack wax or 
petroleum residue © deodorize oils ¢ remove color 
bodies from materials of high molecular weights. 

FEATURES 
¢ Batches from 10 mi to 20 liters 
e Vacuum range from atmospheric to 1 micron Hg. 
e Temperature range to 450°C. 
e Teflon or carbon rotor-wiper blades 
© Stainless-steel (18-8 type 304) wiper-holders 

(Available with Hastelloy B) 
e Continuous or batch feed 
e All parts made of glass except wiper-holders 

and top plate 
e UNITS MAY BECOUPLED FORFRACTIONATION. 

116 South Michigan Ave., Chicago 3, Ill.) 
8-14, Bahamas Conf. on Hypertension, 

Nassau. (I. M. Wechsler, P.O. Box 1454, 
Nassau) 

8-14, International Conf. of Social 
Work, 10th, Rome. (Miss R. M. William, 
ICSW, 345 E. 46 St., Room 1012, New 
York 17) 

9-11. Reliability and Quality Control, 
7th natl. symp., Philadelphia, Pa. (R. L. 
Schwerin, ACF Electronics Div., ACF 
Industries, Inc., 11 Park Place, Paramus, 
N.J.) 

9-12. White House Conf. on Aging, 
Washington, D.C. (Special Staff on Aging, 
Office of the Undersecretary, Dept. of 
Health, Education and Welfare, Washing- 
ton 25) 

9-13. Society of Automotive Engineers, 
annual, Detroit, Mich. (SAE, 485 Lexing- 
ton Ave., New York 17) 

10-11. Conference on Physics of Poly- 
mers, Bristol, England. (Organizing Secre- 
tary, Physical Soc., 1 Lowther Gardens, 
London, S.W.7) 

16-18. American Astronautical Soc., 
annual, Dallas, Tex. (F. F. Martin, AAS, 
304 S. Woodstock Dr., Haddonfield, N.J.) 

16-19, Instrument Soc. of America, 
winter instrument-automation conf., St. 
Louis, Mo. (W. H. Kushnick, 313 Sixth 
Ave., Pittsburgh 22, Pa.) 

22-28. Bahamas Serendipity Conf., 3rd, 
Nassau. (I. M. Wechsler, P.O. Box 1454, 
Nassau) 

23-25. Institute of the Aeronautical 
Sciences, 29th annual, New York, N.Y. 
(Meetings Dept., IAS, 2 E. 64 St., New 
York 21) 

24-27. American Mathematical Soc., 
67th annual, Washington, D.C. (J. W. 
Green, Univ. of California, Los Angeles 
24) 

24-27. Society for Industrial and Ap- 
plied Mathematics, Washington, D.C. (G. 
Kaskey, Remington Rand Univac, 1900 
W. Allegheny Ave., Philadelphia, Pa.) 

24-27. Society of Plastics Engineers, 
17th annual conf., Washington, D.C. 
(T. A. Bissell, SPE, 65 Prospect St., Stam- 
ford, Conn.) 

25-27. Mathematical Assoc. of Amer- 
ica, annual, Washington, D.C. (H. L. 
Alder, Dept. of Mathematics, Univ. of 
California, Davis) 

26-27. Western Spectroscopy Conf., 8th 
annual, Pacific Grove, Calif. (R. C. 
Hawes, Applied Physics Corp., 2724 S. 
Peck Rd., Monrovia, Calif.) 

27-28. Royal College of Physicians and 
Surgeons, annual, Ottawa, Ontario, Can- 
ada. (T. J. Giles, 150 Metcalfe St., 
Ottawa) 

28-30. Control of the Mind, symp., San 
Francisco, Calif. (Dept. of Continuing 
Education in Medicine, Univ. of California 
Medical Center, San Francisco 22) 

29-3. American Inst. of Electrical En- 
gineers, winter meeting, New York, N.Y. 
(E. C. Day, ATEE, Technical Operations 
Dept., 33 W. 39 St., New York 18) 

30-3. Clinical Cong. of Abdominal 
Surgeons, Miami Beach, Fla. (B. F. 
Alfano, 663 Main St., Melrose 76, Mass.) 

30-4. American Library Assoc., mid- 
winter meeting. (Mrs. F. L. Spain, New 
York Public Library, 20 W. 53 St., New 
York, N.Y.) 

(See issue of 18 November for comprehensive list) 
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Calcification in Biological Systems 

AAAS Symposium Volume No. 64 

Edited by R. F. Sognnaes 

526 pp., 283 illus., $9.75, 
AAAS members’ cash orders, $8.50 

July 1960 

This monograph deals comprehensively with the mech- 
anism of mineral deposition throughout the animal king- 
dom. Current research approaches, findings and hypoth- 
eses are presented by investigators representing dis- 
ciplines ranging from physical chemistry and histochemis- 
try to electron microscopy and tissue culture. The cen- 
tral theme revolves about the question, “Why do certain 
normal and pathological tissues calcify?” 

The 22 chapters are organized in an evolutionary 
sequence; (1) calcification within unicellular organisms 
and various lower animals, that is, the shells of the 
molluse, the gastrolith and exoskeleton of the lobster, 
the mineralizing leg tendon of the turkey and the otolithic 
organ of the rat; (2) elements and mechanisms involved 
in the calcification of cartilage, bone, dentin, enamel and 
various pathological concretions; (3) experimental obser- 
vations in organ transplants and in tissue culture; and 
culminating with (4) the physical and chemical nature of 
and relationship between the ultimate inorganic and 
organic building blocks most typical of normal calcifi- 
cation in the human organism. 

English Agents: Bailey Bros. & Swinfen, Ltd. 
West Central Street 
London W.C. 1, England 
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Letters 

Placebos for Relief of Pain 

Beecher [Science 132, 91 (1960)] 
presented a thesis that placebos are 
more effective for relieving pathological 
pain than for relieving experimental 
pain. The approach is very interest- 
ing, the data presented are clear-cut 
and convincing; however, I think that 
in interpretation one important factor 
is left out. 
The data on pathological pain are 

based on observations in average, un- 
sophisticated clinical patients. The sub- 
jects for the investigation of experi- 
mental pain are mostly medical or 
graduate students. As far as_obser- 
vation and interpretation of sensory 
phenomena are concerned, these stu- 
dents are surely in a different category 
from the average clinical patient. If, 
in addition, selection is limited to those 
volunteering for pain experiments, this 
puts the subjects in a very special 
class. 

This was pointed out in several pre- 
vious publications [J. Appl. Physiol. 8, 
630 (1956); Science 128, 303 (1958)]. 
Beecher actually quotes from the sec- 
ond of these references, but he leaves 
out the main theme—the one indicat- 
ing that the placebo effect becomes 
less pronounced with the greater abil- 
ity of the subject to evaluate pain 
objectively. 

I fully agree with Beecher’s con- 
clusions that placebos work on the 
anxiety component of pain and on 
anxiety-induced reflexes. However, I 
think that his own evidence indicates 
that this is largely due to differences 
in the psychological characteristics of 
the subjects—differences in degree of 
scientific understanding and in the 
ability to make objective evaluation. 

FRED B. BENJAMIN 
Republic Aviation Corporation, 
Farmingdale, New York 

I am pleased, of course, that Ben- 
jamin found “the data presented .. . 
clear-cut and convincing” and that he 
“fully agree[s] with [my] conclusions 
that placebos work on the anxiety com- 
ponent of pain.” 

He is troubled, if I understand him, 
because the data on pathological pain 
are based upon the responses of “un- 
sophisticated clinical patients,” and 
those on experimental pain, on the 
responses of graduate students. He 
then makes a wholly unsupported state- 
ment; he says, “As far as observation 
and interpretation of sensory phenom- 
ena are concerned, these students are 

. in a different category from the 
average Clinical patient.” 

But I am not at all sure that I know 
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what Benjamin’s real thesis is. He 
would not hold, presumably, that there 
are anatomical differences between the 

.two groups, so he must believe that 
“conditioning” or “cultural” or eco- 
nomic differences make for different 
responses. 

A great amount of effort has been 
devoted to demonstrating the presence 
or absence (according to the investi- 
gator’s bias) of differences in pain 
threshold among Indians, Eskimos, 
Negroes, White subjects, North Eu- 
ropeans, South Europeans, men, wom- 
en, the young, the aged, trained and 
untrained subjects, adapted and un- 

adapted subjects, and so on. The 
enthusiast can “prove” about anything 
he wants to from this vast array of 
data [for references, see H. K. Beecher, 
Measurement of Subjective Responses: 
Quantitative Effects of Drugs (Oxford 
Univ. Press, 1959)]. It seems signifi- 
cant that no great differences have 
been uncovered and confirmed. Neither 
are the data as constant as others would 
like us to believe. Such differences as 
there are, are not great ones. In the 
study discussed in my report in Science, 
the difference between the two groups 
was tenfold. I am not at all certain how 
much familiarity Benjamin has with 
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GET YOUR ADVANCE COPY 

of the General Program of the 

AAAS New York Meeting 

by first class mail — early in December 

The General Program of the 127th Meeting of the AAAS in New York, 26-31 December 

1960, will be available to you, at cost, within the first week in December—whether you can attend 
the Meeting or not. 
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Program Content 

The two-session AAAS General Symposium, “Moving 
Frontiers of Science V”—Speakers: Edward Anders, 
H. W. Magoun, George Wald, and H. H. Goldstine; 
Thomas Park, presiding. 

. The “Challenge to Science” evening with Sir Charles P. 
Snow, Theodore M. Hesburgh, and W. O. Baker; War- 
ren Weaver, presiding. 

. On “AAAS Day,” the three broad, interdisciplinary sym- 
posia—Plasma: Fourth State of Matter; Life under Ex- 
treme Conditions; and Urban Renewal and Develop- 
ment, arranged by AAAS Sections jointly. 

. The Special Sessions: AAAS Presidential Address and 
Reception; Joint Address of Sigma Xi and Phi Beta 
Kappa by Polykarp Kusch; the Tau Beta Pi Address; 
National Geographic Society Illustrated Lecture; and the 
first George Sarton Memorial Address by René Dubos. 

. The programs of all 18 AAAS Sections (specialized sym- 
posia and contributed papers) . 

The programs of the national meetings of the American 
Astronomical Society, American Nature Study Society, 
American Society of Zoologists, History of Science So- 
ciety, National Association of Biology Teachers, Scientific 
Research Society of America, Sigma Delta Epsilon, So- 
ciety for General Systems Research, Society for the Study 
of Evolution, Society for the History of Technology, 
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Society of Systematic Zoology, and the Society of the 
Sigma Xi. 

. The multi-sessioned special programs of the American 
Association of Clinical Chemists, American Astronauti- 
cal Society, American Geophysical Union, American 
Physiological Society, American Psychiatric Association, 
American Society of Criminology, Association of Ameri- 
can Geographers, Ecological Society of America, Myco- 
logical Society of America, National Science Teachers 
Association, New York Academy of Sciences—and still 
others, a total of some 90 participating organizations. 

. The four-session program of the Conference on Scien- 
tific Communication: The Sciences in Communist 
China, cosponsored by the AAAS, NSF, and ten so- 
cieties. 

. The sessions of the Academy Conference, the Confer- 
ence on Scientific Manpower, and the conference of 
the American Council on Women in Science. 

. The sessions of the AAAS Cooperative Committee on 
the Teaching of Science and Mathematics, and of the 
AAAS Committee on Science in the Promotion of Hu- 
man Welfare. 

. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 

. Exhibitors in the 1960 Annual Exposition of Science 
and Industry—103 booths—and descriptions of their ex- 
hibits. 
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“clinical patients” in a large American 
medical center of today. Certainly 
they are unlike those of his native 
Germany and unlike those of Kashmir, 
India, where he practiced (dentistry). 
Since those days he has largely spent 
his time in physiological laboratories 
(according to the recent edition of 
American Men of Science). This is by 
no means to question his scientific 
status. This information is merely 
relevant to the question he raised. If 
Benjamin is trying to imply that the 
clinical patients are insensitive peas- 
ant types (if such exist), he is quite 
wrong. They are familiar with life’s 
advantages and “sensitive” to them. 
While economic brackets are only one 
item in placing a man, I can point out 
that these  television-owning, auto- 
mobile-driving clinical patients are 
charged $27.00 per day for their beds 
and they actually pay 70 percent of 
this, or $18.90 per day. It is impossible 
for me to believe that the tenfold 
difference I showed could be explained 
by any such nebulous possibility as 
suggested by Benjamin. 

There is an extraordinary constancy 
in the average response to morphine 
and to placebos, for example, if one 
deals with rather large groups of pa- 
tients, notwithstanding diverse back- 
grounds. Houde and Wallenstein, study- 
ing chronic pain in cancer patients, 
found in 67 patients that 10 milligrams 
of morphine satisfactorily relieved (“re- 
lief’ was carefully defined) 65 percent. 
Lasagna and Beecher found in groups 
of postoperative patients of a similar 
size in different years that 65.8 and 
69.3 percent, respectively, were relieved 
(“relief was carefully defined here 
also) by 10 milligrams of morphine. 
Houde and Wallenstein found that a 
placebo satisfactory relieved 42 per- 
cent of their patients; Lasagna and 
Beecher’s figure was 39 percent. Here 
are remarkably similar results in groups 
whose past experience, present situa- 
tion, and future are highly different. 
If the response to “observation and 
interpretation of sensory phenomenon” 
are as labile as Benjamin believes, one 
would have expected the lability to 
show up in a comparison of these 
two disparate groups. It did not. 

The “active” drugs aspect of my 
report is pertinent to the present dis- 
cussion. The universal effect of mor- 
phine in relieving more or less com- 
pletely the pain of a wound, in grad- 
uate students as well as in all others 
(sophisticated or unsophisticated, it 
makes no difference), has been demon- 
strated. But some 15 groups of investi- 
gators have now utterly failed to 
demonstrate any dependable effective- 
ness of morphine on the experimen- 
tally produced pain threshold in 
(usually) sophisticated subjects. Here 
we find effectiveness in one instance 
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and lack of it in the other, in groups 
of graduate students, depending on 
whether or not the pain was of patho- 

_logical origin or was experimentally 
contrived. Benjamin’s thesis breaks 
down here, for the effectiveness of the 
morphine was not determined by “dif- 
ferences in the psychological charac- 
teristics of the subjects—differences in 
degree of scientific understanding and 
in the ability to make objective evalu- 
ation.” 

To turn to another aspect of the 
problem, Javert and Hardy found that 
pain thresholds in clinical patients 
were normal, in comparison with 
thresholds in volunteers in their ex- 
perimental studies, for a group of 
women before labor, during labor, and 
post partum. Many other data could 
be cited to indicate that the difference 
postulated by Benjamin has no support. 

Benjamin speaks of the “ability of 
the subject to evaluate pain objec- 
tively.” Pain is a subjective experience, 
subjectively evaluated. He refers again 
to “the ability to make objective evalu- 
ation,” in his last sentence. I do not 
know what he means by these state- 
ments and therefore cannot discuss 
them. 

One can erect a thousand straw men 
in this field, but if the tenfold difference 
I showed in a very large number of in- 
dividuals is to be explained on any 
such vague basis as “psychological 
characteristics of the subjects—differ- 
ences in degree of scientific understand- 
ing and in the ability to make objec- 
tive evaluation” (whatever, that last 
phrase means), there must be more 
evidence than Benjamin has yet pro- 
duced to show, first, that these char- 
acteristics exist as determinants and, 
second, that they are relevant to the 
present study. I have indicated above 
several kinds of data to indicate that 
they are not of much importance, if 
any, in the present connection. 

HENRY K. BEECHER 
Harvard Medical School, 
Massachusetts General Hospital, 
Boston, Massachusetts 

Sterilization of Interplanetary 

Vehicles 

The article by Phillips and Hoffman 
[Science 132, 991 (1960)] about the 
sterilization of interplaneiary vehicles 
poses some interesting and difficult 
problems as regards one “component” 
that will be engaged in space travel— 
namely, man himself. Perhaps it is time 
that thought and investigation be given 
to the production of germ-free human 
beings. 

Jack DE MENT 
De Ment Laboratories, 
Portland, Oregon 
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CLASSIFIED: Positions Wanted, 25¢ per 
word, minimum charge $4. Use of Box 
Number counts as 10 additional words. 
Payment in advance is required. 

COPY for ads must reach SCIENCE 2 weeks 
before date of issue (Friday of every 
week). 

DISPLAY: Positions Open. Rates listed be- 
low—no charge for Box Number. Rates 
net. No agency commission. No cash 
discount. Minimum ad: 1 inch. Ads over 
1 inch will be billed to the nearest 
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only repeat of same ad. No copy 
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except where satisfactory credit has been 
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Single insertion $40.00 per inch 
4 times in 1 year 38.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

Hii POSITIONS WANTED iil 
Bacteriologist, M.S., 30-year-old male, 2 years of 
industrial experience. Desires industrial, re- 
search, or teaching position. Available imme- 
diately. Box 214, SCIENCE. xX 
(a) Biochemistry Ph.D., bacteriology M.A. de- 
grees; clinical supervising, radioisotope and medi- 
cal experience; available for clinical or research 
administration appointment. (b) Zoology Ph.D. 
with radioisotope training and major interests in 
ecology and hydrobiology; desires teaching or 
research appointment. Medical Bureau, 
Inc., Science Division, Burneice Larson, Chair- 
man, 900 North Michigan Avenue, Chicago. X 
Plant Genetics, Ph.D., 1956; plant pathology 
minor. Desires research | and/or teaching position. 
Available upon reasonable notice. Box 215 
SCIENCE. 

Lil! POSITIONS OPEN iii 
(a) Medicinal Chemistry Research Director with 
organic chemistry Ph.D. and pharmaceutical ex- 
perience to supervise and develop expanding de- 
partment of leading drug firm; $15,000—$20,000; 
East. (b) Insect Pathogenic Scientist to conduct 
research on insect diseases using tissue culture 
methods at research institute; foreign. (c) Mi- 
crobiology Instructor for private college; ample 
research time; around $8000; East. (d) Research 
Scientist with strong background in microanat- 
omy and pathology for studies in cancer, malaria, 
tuberculosis, and so forth, at leading medical 
research institute; $8000-$11,000; Midwest. (e) 
Product Manager for new microbial product for 
hospital use; will appoint brokers, assist with 
sales and advertising ——— for large manufac- 
turer; $15,000-$20,000; East. (f) Biochemist for 
drug metabolism studies and development of ana- 
lytical techniques for leading drug research unit; 
East. (g) Clinical Research Director or Trainee 
with administrative ability and pharmacology or 
chemistry training for drug evaluation for grow- 
ing pharmaceutical firm; $13,000—$20,000; Mid- 
west. (h) Veterinarian Pathologist to head toxi- 
cology laboratory of expending pharmaceutical 
firm; East. (i) Clinical Biochemist for hospital 
and physicians new medical laboratory; $8000- 
$12,000; Pacific Northwest. (j) Bacteriologist to 
head active department in 300-bed hospital; Cali- 
fornia. (k) Assistant Professor of Physiology to 
teach and develop research programs at medi- 
cal school with new science center; Midwest. 
(1) Organic Chemistry Director with imagination 
and supervising abilities for rapidly aos 
drug firm; Midwest. (m) Research Phys — 
Chemist to develop new research unit of im- 
portant hospital; retired scientist eligible; $7000- 
$9600; Pacific area. $11-4 Medical Bureau, Inc., 
Science Division, Burneice Larson, Chairman, 
900 North Michigan Avenue, Chicago. xX 

ORGANIC CHEMIST recent Ph.D. Well 
oriented in organic synthesis. Small phar- 
maceutical research group. $8,000 start. 

BIOCHEMIST recent Ph.D. with ability in 
enzyme chemistry, with isolation of pro- 
teins from natural sources. $8,000 start. 

Write: Personnel Dept., Schieffelin and Co., 
16 Cooper Square, New York 3, N. Y. 
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PHYSIOLOGIST 

Excellent opportunity for college graduate with courses in biochemistry 
and/or physiology who will engage in research in the physiology and phar- 
macology of the central nervous system. Position offers opportunity for 
advancement and provides further training in experimental procedures. 
Good salary plus superior benefit program. Please send résumé of jobs held, 
salaries earned, expected salary, and personal data or apply in person to: 

K. L. Biro 

MILES LABORATORIES, INC. 

1127 Myrtle Street, Elkhart, Indiana 

Writers—Medical Editors 

Abstracters—Coders 
Career opportunities with leading drug manu- 
facturer in rapidly expanding Medical Com- 
munications Department. 
REQUIREMENTS: Medical or scientific back- 
grounds, ability to compile, analyze, interpret 
and present clinical and scientific data with 
clarity and accuracy, retrieve information 
mechanically. 
LOCATION: Lovely suburban community, 20 
miles from New York City. 
Serid complete résumé to: Mr. L. H. Taylor 
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American Cyanamid Company 

Pearl River, New York 

PHYSIOLOGISTS 
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c/o Science 
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Washington 5, D.C. 

(a) Biochemist; Ph.D. preferred, M.S. considered 
to supervise busy section, laboratory directed by 
two pathologists; 300 beds, facilities for 500; to 
12,000; residential city near university center; 

Mideast. (b) Bacteriologist; M.S., experienced 
hospital bacteriology; new 350-bed general hos- 
= vicinity $6000; California coastal city. (c) 

cteriologist; M.S. to supervise department fully 
approved 300-bed general hospital; residential 
community near Chicago. (d) Biochemist; Ph.D. 
capable independent work; to $9600 and (e) 
Pharmacologist; Ph.D. experienced investigation 
autonamic drugs; supervisory opportunity; to 
$12,000; laboratory near Los Angeles. (f) Bac- 
teriologist; B.S., M.S., to head very busy de- 
partment; 500-bed poneral hospital; $6000 up; 
Ohio. (g) Biochemist; Ph.D., M.S., to head very 
active laboratory, 700-bed general hospital; South- 
west; to $10,000. Science Division, Woodward 
Medical Bureau, 185 North Wabash, Chicago. X 
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Clinical Studies, Research 

LawWace * HARRISSON 
OTT ae hc a Philadelphia Pa | 

{iilll SUPPLIES AND EQUIPMENT jj 

¢ HYPOPHYSECTOMIZED RATS 
— to all points via Air Express 

or further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, Ill. 

YOU NEED THIS FREE 
CATALOG FOR YOUR FILES, 
Serums, antiserums and bloods 
of all kinds for technicians and tissue J 
culture laboratories. No salesman will call. 

COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 * Denver 16, Colo. 

1570 SCIENCE, VOL. 132 
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V7 | STERIL-AQUA .. rH NEW, EASY 

WAY TO DISTILL PURER WATER 

DIRECT FROM BOILER STEAM 

Product of ‘““CES” research, the Castle Steril- 

Aqua system converts raw boiler steam into 
pure, pyrogen-free water that meets or exceeds 

all USP standards—up to 600,000 ohms, as 

opposed to the conventional still range of 

250,000-350,000 ohms specific resistance. 

You pay less per gallon of distillate. You use 
about 20% as much space. You eliminate the ~ 

need for secondary heating. Maintenance is 

WRITE today for literature. There’s no obligation 
for Castle initial research and planning. 

reduced from once a month to only twice a 

year because there are no heating coils to invite 

scale build-up. And you save by getting the 

right size for your specific needs—from 5 to 500 

gallons per hour. 

Whatever your problems in water distillation 

or sterilization, look to CES, the Castle Engi- 

neered Sterilization program. 

CES 

Castle LIGHTS AND STERILIZERS 

WILMOT CASTLE CO., 1713-12A E. HENRIETTA RD., ROCHESTER 18, N.Y. 



Nuclear-Chicago'’s New Model NH3 Neutron Howitzer 

An outstanding nuclear training device for 

experimentation with low-level neutron sources... production nuclear-chicago 

of radioactive tracers...low flux activation analysis Ta A ee a a aca 
la 

FOR COMPLETE INFORMATION WRITE FOR OUR NHS BROCHURE 
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